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ABSTRACT

Objectives: Biologic disease-modifying antirheumatic drugs (bDMARDs) have been frequently used to treat juvenile idiopathic arthritis (JIA)
resistant to classical (c) DMARDs. There is concern that vaccines may reduce vaccine effectiveness due to their immunosuppressive effects. This
study aimed to evaluate the prevalence of anti-hepatitis B surface (HBs) antibody positivity in JIA patients treated with bDMARDs and to compare
it with that in JIA patients treated with cDMARDSs and in healthy controls.

Materials and Methods: Anti-HBs antibody positivity and titers were compared between patients with JIA treated with bDMARDs or only cDMARDs,
followed in our clinic, and healthy controls aged 2-20 years. All participants were vaccinated in infancy according to the routine vaccination schedule
in our country. Anti-HBs titers 210 IU/L were considered seroprotective.

Results: Ninety-two JIA patients receiving cDMARDs, 92 receiving bDMARDSs, and 91 healthy controls were included in the study. The median time
from the last vaccination to the study was 12.5 (min-max:3.5-17.55) years in controls, 12.5 (min-max:1.75-19.5) years in patients with cDMARDs,
and 13.0 (min-max:2.25-19.0) years in patients with bDMARDSs (p=0.060). Anti-HBs was positive in 50 (54.9%) controls, 66 (71.7%) patients with
cDMARDs, and 62 (67.4%) patients with bDMARDs (p=0.048). Age, time from vaccination to study, and duration of bDMARD use were found to be
risk factors for anti-HBs negativity in univariate regression analyses. According to the multivariable analysis of these three variables, the duration of
bDMARD use was an independent risk factor for anti-HBs negativity (OR: 1.023, 95% Cl: 1.005-1.041, p=0.013). Anti-HBs negativity was associated
with a duration of bDMARDs longer than 32 months (AUC: 0.658, 95%Cl: 0.541-0.776, p=0.014) with 60.0% sensitivity, and 59.7% specificity.

Conclusions: A longer duration of bDMARDs was found to be a risk factor for anti-HBs negativity. Physicians should be careful in terms of anti-HBs
negativity when the duration of biologics use is prolonged.

Keywords: Anti-HBs antibody, biologic drugs, bDMARDs, hepatitis B, juvenile idiopathic arthritis, tumor necrosis factor inhibitors.

INTRODUCTION both raise concerns about reducing the protective effects

of vaccines.!® Studies evaluating the effects of classical
Juvenile idiopathic arthritis (JIA) is the most common  disease-modifying anti-rheumatic drugs (cDMARDs) and
cause of chronic arthritis in children. Immunosuppressants biological (b) DMARDs on vaccine responses in JIA patients
and biologics are the cornerstones of treatment, but are controversial.* It is known that not only bDMARDs
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and cDMARDs, but also the disease itself can reduce the
immunogenicity of vaccines.>®

In recent decades, neonatal immunization programs have
been implemented in many countries, but hepatitis B virus
(HBV) infection remains a major public health problem.’
Hepatitis B vaccine has been included in the national
immunization programs for all children and at-risk groups. It
has been routinely administered in Turkey as three doses at
birth, 1 month, and 6 months since 1998. The immunization
program has significantly decreased the seroprevalence of
hepatitis B surface antigen (HBsAg).®

The American College of Rheumatology (ACR)
recommended antibody testing for HBV prior to initiating
methotrexate or tumor necrosis factor a inhibitors (TNFi)
for only JIA patients at risk of HBV infection.® The authors
identified patients born in geographic regions with HBsAg
prevalence >2% as a risk factor for HBV infection.® The
prevalence of HBsAg positivity was determined 4.0% in our
country, so our JIA patients are at risk for HBV infection.®

The European League Against Rheumatism (EULAR) and
the Paediatric Rheumatology European Society (PRES)
have recommended adhering to national immunization
guidelines for inactivated vaccines, such as the HBV
vaccine, in JIA patients receiving cDMARDs or bDMARDs.'?
Low seroprotective antibody titers have also been reported
in JIA patients.’* However, the immunization and treatment
guidelines do not specify whether booster vaccination or
routine screening for protective antibody levels is required
in JIA patients after initiation of treatment.**° Over the
past decade, there has been increasing evidence that
inactivated vaccines, including HBV, do not exacerbate the
underlying disease or cause serious side effects, and studies
have shown that the immunogenicity of the HBV vaccine
is adequate.>**? In contrast, several studies have reported
that bDMARDSs such as TNFi reduce the immunogenicity of
the HBV vaccine.’>*

Our study aimed to evaluate HBV vaccination responses
in JIA patients treated with cDMARDs and bDMARDs and
to compare them with those in healthy controls. We also
investigated whether the use of bDMARDs influences
seroprotective antibody levels in JIA patients.

MATERIALS AND METHODS

Our study was carried out between July 2018 and July
2019, and included 92 JIA patients treated with cDMARDs,
92 patients treated with bDMARDs, and 91 healthy controls
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aged 2-20 years. The flowchart of patients and group
assignments is shown in Figure 1. All JIA patients who
were followed for at least three months and attended the
outpatient clinic during this period were included in the
study. The control group consisted of age and sex-matched
healthy children who applied to general pediatrics clinics
for routine examination. Patients or healthy children who
received one or more booster doses of HBV vaccine after
infancy were excluded. All patients and controls were
vaccinated with the hepatitis B vaccine in infancy (0, 1, and
6 months schedule). Vaccination schedules were confirmed
from vaccination cards. The diagnosis of JIA was made
according to the International League of Associations for
Rheumatology (ILAR) classification criteria.’®> Demographic
data, clinical characteristics, and treatment durations were
obtained from the medical records of JIA patients. The
Childhood Health Assessment Questionnaire (CHAQ) and
the Juvenile Arthritis Disease Activity Score 27 (JADAS27)
were recorded for patients at the last visit.

JIA patients were divided into two groups: patients treated
with cDMARDs and with bDMARDs. Ninety-two JIA patients
received standard therapies such as nonsteroidal anti-
inflammatory drugs, systemic or intra-articular steroids,
and cDMARDs (methotrexate, sulfasalazine, leflunomide,
cyclosporine, hydroxychloroquine), and did not receive any
bDMARDs treatment throughout the course of their disease.
Ninety-two JIA patients received bDMARDs (anti-TNFa,
anti-interleukin [IL]-6, anti-IL-1, or abatacept [cytotoxic T
lymphocyte-associated antigen-4 immunoglobulin]) with/
without other standard therapies and cDMARDs.
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HBsAg, hepatitis B surface antibody (anti-HBs), and hepatitis
B core antibody (anti-HBc) concentrations were measured
using electrochemiluminescence immunoassay (ECLIA)
(Cobas 8000, Roche Diagnostics, Germany). Anti-HBs titers
>10 IU/L were considered seroprotective.'® Patients who
had an anti-HBs titer <10 IU/L were considered anti-HBs
negative.

This study was carried out in accordance with the
Declaration of Helsinki. Informed consent was obtained
from all parents and patients, and from controls older than
18 years of age. This study was approved by the institutional
ethics committee (2018/223)

Statistical analysis

Statistical analyses were performed using IBM SPSS 20
(SPSS, Inc., Chicago, IL). Categorical variables are presented
as frequencies and percentages. The distribution of
continuous variables was evaluated with the Kolmogorov-
Smirnov test. Continuous variables are shown as mean and
standard deviation (SD) if normally distributed, and median
and minimum-maximum if abnormally distributed. The
Mann-Whitney U test was used to compare two groups, and
the Kruskal-Wallis test was used to compare three groups
of continuous variables that were abnormally distributed.
Logistic regression analysis was performed to investigate
which factors were associated with anti-HBs negativity.
The variables found to be significant in the univariate
logistic regression analysis were subjected to multivariate
regression analysis to determine the independent risk
factors for anti-HBs negativity. The time interval between
the last HBV vaccination and antibody testing varied
among participants. We accounted for its potential effect
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by including the time from vaccination to the study as a
covariate in a multivariate logistic regression model. Model
calibration was evaluated using the Hosmer—-Lemeshow
goodness-of-fit test. Receiver operating characteristic
(ROC) analysis was used to determine the optimal cutoff
point for the duration of bDMARD treatment. A p-value of
<0.05 was considered significant.

RESULTS

Ninety-two patients received bDMARDs, 92 patients
received cDMARDs, and 91 healthy controls were included
in the study. The median age was 13.0 (4.0-18.0) years in
controls, 13.0 (2.25-20.0) years in cDMARDs group, and
13.5 (2.75-19.5) years in bDMARDs group (p=0.059). Forty-
five (49.5%) of controls, 57 (62.0%) of patients treated
with cDMARDs, and 58 (63.0%) of patients treated with
bDMARDs were female (p=0.117). The median time from
the last vaccination to the study was 12.5 (3.5-17.55)
years in controls, 12.5 (1.75-19.5) years in patients with
cDMARDs, and 13.0 (2.25-19.0) years in patients with
bDMARDs (p=0.060).

Anti-HBs was positive in 50 (54.9%) controls, 66 (71.7%)
patients with ¢cDMARDs, and 62 (67.4%) patients with
bDMARDs (p=0.048) (Table 1). The omnibus chi-square
test indicated a significant association between the
variables. However, Bonferroni-corrected post-hoc
pairwise comparisons (three 2x2 sub-analyses) revealed
no statistically significant differences between any specific
category pairs (all p-values > 0.0167). This suggests that the
overall chi-square significance reflects a distributed pattern
across cells rather than a discrete pairwise difference.

modifying drugs, and with biological disease-modifying drugs

Table 1. Comparison of the characteristics of healthy controls, patients with juvenile idiopathic arthritis treated with classical disease-

Variable Control (n=91) Patients with Patients with p value
cDMARDs (n=92) bDMARDSs (n=92)
Age, year 13.0 (4.0-18.0) 13.0 (2.25-20.0) 13.5 (2.75-19.5) 0.059
Gender 0.117
Female 45 (49.5) 57 (62.0) 58 (63.0)
Male 46 (50.5) 35 (38.0) 34 (37.0)
Time from last vaccination to the study, years 12.5(3.5-17.55) 12.5(1.75-19.5) 13.0(2.25-19.0) 0.060
Anti-HBs 0.048
Positive (210 1U/L) 50 (54.9) 66 (71.7) 62 (67.4)
Negative (<10 1U/L) 41 (45.1) 26 (28.3) 30 (32.6)
Anti-HBs titer (IU/L) 12.95 (2-1000) 19.45 (2-1000) 26.68 (2-1000) 0.100

Values are summarized using median (min-max) and n (%). DMARDs, disease modifying anti-rheumatic drugs
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Anti-HBs titers were not different among the three groups
(p=0.100). None of the 275 participants had serological
evidence of active or previous hepatitis B infection. HBsAg
and anti-HBc were negative in all participants.

Demographic, clinical, and laboratory features of the
patients are shown in Table 2. The median age at the study
was 13.0 (2.25-20.0) years in the cDMARDs group and
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13.5 (2.75-19.5) years in the bDMARDs group (p=0.018).
The median age at diagnosis was 9.4 (1.33-16.0) years
in the cDMARDs group and 8.38 (1.42-16.0) years in the
bDMARDSs group (p=0.481).

The time from vaccination to the study was 13.0 (2.75-
19.0) versus 12.5 (1.75-19.5), and the follow-up time
was 49.0 (5-172) versus 29.5 (3-132), respectively, in the

Table 2. Comparison of the characteristics of patients with juvenile idiopathic arthritis treated with classical disease modifying drugs
and with biological disease modifying drugs
All JIA patients Patients with cDOMARDs | Patients with bDMARDs
Variable p value
(n=184) (n=92) (n=92)

Age, year 13.12 (2.25-20.0) 13.0(2.25-20.0) 13.5(2.75-19.5) 0.018
Gender 0.879

Female 115 (62.5) 57 (62.0) 58 (63.0)

Male 69 (37.5) 35 (38.0) 34 (37.0)
Age at diagnosis, years 8.89 (1.33-16.0) 9.4 (1.33-16.0) 8.38 (1.42-16.0) 0.481
Time from last vaccination to the study, 12.62 (1.75-19.5) 12.5(1.75-19.5) 13.0(2.75-19.0) 0.018
years
Follow up, months 38.75 (3.0-172.0) 29.5 (3-132) 49.0 (5-172) <0.001
JIA subtypes 0.001

Oligoarticular JIA 88 (47.8) 57 (62.0) 31(33.7)

ERA 42 (22.8) 18 (19.6) 24 (26.1)

RF- polyarticular JIA 32(17.4) 8(8.7) 24 (26.1)

RF+ polyarticular JIA 7 (3.8) 5(5.4) 2(2.2)

Systemic JIA 11 (6.0) 4(4.3) 7 (7.6)

Psoriatic arthritis 3(1.6) - 3(3.3)

Undifferentiated 1(0.5) - 1(1.1)
ANA positivity (169/184) 84 (49.7) 43 (51.2) 41 (48.2) 0.701
HLA-B27 positivity (108/184) 25(23.1) 8 (15.7) 17 (29.8) 0.082
Total number of involved joints in disease 3 (1-30) 2 (1-25) 4 (1-30) <0.001
course
Patients received steroids” 94 (51.1) 32(34.8) 62 (67.4) <0.001
Duration of steroids”, months 3.1 (0.3-105.0) 1.9 (0.3-7) 4.12 (0.66-105) <0.001
Cumulative steroid” dosage, grams 1.4 (0.08-22.38) 0.81 (0.08-5.62) 2.0 (0.15-22.38) 0.001
Patients received cDMARDs 177 (96.2) 86 (93.5) 91 (98.9) 0.118
Duration of cDMARDs, months 26.0 (1.0-140.0) 15.5 (1-105.0) 37.0 (1-140.0) <0.001
Duration of bDMARDs, months 30.8 (1.33-115.0) - 30.8 (1.33-115.0) -
Active arthritis at last visit 0(0-13) 0(0-13) 0 (0-6) 0.127
CHAQ score at last visit 0 (0-1.88) 0(0-1.0) 0 (0-1.88) 0.658
JADAS27 at last visit 0(0-19.8) 0 (0-18.10) 0.05 (0-19.8) 0.696
Steroid* at last visit 8 (4.3) 4(4.3) 4(4.3) 1.000*
DMARD:s at last visit 134 (72.8) 69 (75.0) 65 (70.7) 0.507
Biologics at last visit 76 (41.3) - 76 (82.6) -

Values are summarized using median (min-max) and n (%). ANA: anti-nuclear antibody; CHAQ: childhood health assessment questionnaire; DMARDs:
disease modifying anti-rheumatic drugs; ERA: enthesitis related arthritis; HLA, human leukocyte antigen; JADAS, juvenile arthritis disease activity score;

JIA: juvenile idiopathic arthritis; RF: rheumatoid factor.

#Systemic methylprednisolone
*Fisher’s exact test
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bDMARDs group compared with the cDMARDs group,
p=0.018, p<0.001, respectively. Oligoarticular JIA patients
constituted the majority of patients in both patient groups.

JIA patient subtypes are shown in Table 2.

The number of involved joints, the number of patients
who received steroids, and the total duration and dosage
of steroid treatment were greater in the bDMARDSs group
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and bDMARDs groups (p>0.05) (Table 2).

(p<0.001). The median duration of cDMARD use was longer
in the bDMARDs group (p < 0.001). The disease activity
scores at the last visit were not different between cDMARDs

Sixty-three (68.5%) patients used only one bDMARD
throughout the disease course, and 29 (31.5%) patients
used more than one bDMARD due to drug switching because

Table 3. Comparison of anti-HBs positive and negative patients with juvenile idiopathic arthritis treated with and without biologics

Patients with cDMARDs (n=92)

Patients with bDMARDs (n=92)

Variable Anti-HBs Anti-HBs Anti-HBs positive Anti-HBs
. . p value ) p value
positive (n=66) | negative (n=26) (n=62) negative (n=30)

Age, years 12.5(2.25-20.0) | 13.93 (7.25-18.0) | 0.072 13.5 (3-19.5) 13.5(2.75-19) 0.423
Gender 0.367 0.616

Female 39 (59.1) 18 (69.2) 38 (61.3) 20 (66.7)

Male 27 (40.9) 8(30.8) 24 (38.7) 10 (33.3)
Age at diagnosis, years 8.08 (1.33-16.0) | 10.6 (3.83-15.33) | 0.033 8.5(1.42-16.0) | 7.96(1.75-15.33) | 0.960
Time from vaccine to the study, 12.0(1.75-19.5) | 13.43 (6.75-17.5) | 0.072 13.0(2.5-19.0) 13.0(2.25-18.5) 0.423
years
Follow up, months 29 (3-132) 32 (3-108) 0.983 45 (5-164) 61 (13-172) 0.159
JIA subtypes 0.533 0.076

Oligoarticular JIA 44 (66.7) 13 (50.0) 23(37.1) 8(26.7)

ERA 11 (16.7) 7 (26.9) 17 (27.4) 7(23.3)

RF- polyarticular JIA 6(9.1) 2(7.7) 11 (17.7) 13 (43.3)

RF+ polyarticular JIA 3(4.5) 2(7.7) 2(3.2) -

Systemic JIA 2 (3.0) 2(7.7) 6(9.7) 1(3.3)

Psoriatic arthritis - - 3 (4.8) -

Undifferentiated - - - 1(3.3)
ANA positivity (84/85) 33 (55.0) 10 (41.7) 0.269 28 (50.0) 13 (44.8) 0.651
HLA B27 positivity (51/57) 7 (18.4) 1(7.7) 0.662* 12 (30.0) 5 (29.4) 0.965
Total number of involved joints in 2.0 (1-25) 2.0 (1-17) 0.807 3 (1-30) 6 (1-26) 0.007
disease course
Patients received steroids® 21(31.8) 11 (42.3) 0.342 44 (71.0) 18 (60.0) 0.293
Duration of steroids”, months 1.8 (0.3-4.8) 2.0 (0.5-7.0) 0.647 | 4.02(0.66-105) | 3.67(0.66-55.5) | 0.994
Cumulative steroid* dosage, g 0.7 (0.08-2.7) | 0.97(0.22-5.62) | 0.634 | 1.83(0.23-11.14) | 3.09 (0.15-22.38) | 0.675
Patients receiving DMARDs 61 (92.4) 25 (96.2) 0.672* 61 (98.4) 30 (100) 1.000*
Duration of DMARDs, months 18.0 (1-105) 14.5 (1-98) 0.628 29.0 (1-140) 46.13 (9-114) 0.078
Duration of biological drugs, - - - 29.42 (1.33-100) 38.0(7.5-115) 0.014
months
Active arthritis at last visit 0(0-12) 0(0-13) 0.855 0 (0-4) 0 (0-6) 0.138
CHAQ score at last visit 0(0-1) 0.06 (0-0.75) 0.321 0(0-1.25) 0(0-1.88) 0.291
JADAS27 at last visit 0(0-18.1) 1.5 (0-15) 0.190 0(0-13.6) 1.0 (0-19.8) 0.105
Steroids” at last visit 1(1.5) 3(11.5) 0.067* 2(3.2) 2(6.7) 0.594*
DMARDs at last visit 50 (75.8) 19 (73.1) 0.789 44 (71.0) 21 (70.0) 0.924
Biologics at last visit - - - 51 (82.3) 25 (83.3) 0.899

Values are summarized using median (min-max) and n (%). ANA, anti-nuclear antibody; CHAQ, childhood health assessment questionnaire; DMARDs,
disease modifying anti-rheumatic drugs; ERA, enthesitis related arthritis; HLA, human leukocyte antigen; JADAS, juvenile arthritis disease activity score;
JIA, juvenile idiopathic arthritis; RF, rheumatoid factor

“Systemic methylprednisolone

47



Ozdemir Cigek S, et al. Hepatitis B Positivity in Vaccinated JIA Children

of treatment failure. During the course of the disease, 61
patients in the bDMARD group received etanercept, 32
received adalimumab, 16 received tocilizumab, 14 received
infliximab, 5 received anakinra, 3 received canakinumab,
and 2 patients received abatacept. Because the number
of patients receiving non-TNFi biologics was very small,
subgroup sizes were highly unbalanced. Therefore, no
inferential statistical comparison between bDMARD
subclasses was performed.

Patients treated with cDMARDs and bDMARDs were
evaluated separately for anti-HBs positivity (Table 3). The
age at diagnosis was higher in anti-HBs negative patients
with cDMARDs [10.6 (3.83-15.33) versus 8.08 (1.33-16.0),
p=0.033]. Other demographic, clinical, and laboratory
features were not different between anti-HBs-positive

Trends in Pediatrics 2026;7(1):43-51

and anti-HBs-negative patients in the cDMARDs group
(p>0.05) (Table 3). The number of joints involved was
higher [6 (1-26) versus 3 (1-30) joints, p=0.007], and the
duration of treatment with bDMARDs was longer [38.0
(7.5-115) versus 29.42 (1.33-100) months, p=0.014] in anti-
HBs negative patients treated with bDMARDs.

Age,timefromvaccinationtostudy,anddurationof bDMARD
use were found to be risk factors for anti-HBs negativity in
univariate regression analyses (Table 4). According to the
multivariable analysis of these three variables, the duration
of bDMARDs was an independent risk factor for anti-HBs
negativity (OR: 1.023, 95% ClI: 1.005-1.041, p=0.013)
(Table 4). Goodness-of-fit was assessed using the Hosmer—
Lemeshow test, which indicated an adequate model fit
(x*>=10.586, p = 0.226).

Table 4. Factors affecting the anti-HBs negativity in patients with juvenile idiopathic arthritis (n=184)*
. Univariate Multivariate$
OR (95% Cl) p OR (95% Cl) p
Age, years 1.093 (1.007-1.1856 0.034 1.034 (0.915-1.169) 0.593
Gender 1.398 (0.720-2.714) 0.322
Age at diagnosis, years 1.057 (0.985-1.134) 0.126
Duration of disease, months 1.004 (0.996-1.013) 0.324
Time from vaccine to the study, years 1.093 (1.007-1.186) 0.034 1.034 (0.915-1.169) 0.593
Number of involved joints 1.032 (0.978-1.089) 0.252
ANA positivity 0.691 (0.359-1.330) 0.269
HLA B27 positivity 0.776 (0.276-2.182) 0.631
Receiving steroid” therapy 1.041 (0.555-1.951) 0.900
Duration of steroid” therapy, months 0.996 (0.965-1.029) 0.812
Cumulative total steroid* dosage (grams) 1.113 (0.960-1.291) 0.155
Receiving cDMARD therapy 2.705 (0.318-23.009) 0.362
Duration of cDMARD therapy, months 1.007 (0.996-1.018) 0.223
Receiving bDMARDs therapy 1.228 (0.655-2.305) 0.522
Duration of bDMARDs therapy, months 1.023 (1.005-1.041) 0.013 1.023 (1.005-1.041) 0.013
Active arthritis at last visit 1.137 (0.965-1.339) 0.126
CHAQ score at last visit 1.706 (0.549-5.302) 0.356
JADAS27 at last visit 1.054 (0.979-1.134) 0.161
Steroid” treatment at last visit 4.085 (0.941-17.730) 0.060
cDMARDs treatment at last visit 0.904 (0.449-1.821) 0.778
bDMARDSs treatment at last visit 1.218 (0.645-2.297) 0.543

ANA, anti-nuclear antibody; CHAQ, childhood health assessment questionnaire; DMARDs, disease modifying anti-rheumatic drugs; ERA, enthesitis
related arthritis; HLA, human leukocyte antigen; JADAS, juvenile arthritis disease activity score; JIA, juvenile idiopathic arthritis; RF, rheumatoid factor

*All JIA patients were included in univariate and multivariate logistic regression analyses
$Age, time from vaccine to the study and duration of bDMARDSs therapy variables were included to the multivariate logistic regression analysis

Systemic methylprednisolone
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Figure 2. ROC Curve analysis of the duration of bDMARDs

ROC analysis was used to evaluate the optimal cutoff for
the duration of bDMARD treatment for anti-HBs negativity.
Anti-HBs negativity was associated with a duration of
bDMARDs treatment longer than 32 months (AUC: 0.658,
95%Cl: 0.541-0.776, p=0.014) with 60.0% sensitivity, and
59.7% specificity (Figure 2).

DISCUSSION

Our study showed that the use of bDMARDs is not a risk
factor for anti-HBs negativity in JIA patients, whereas
longer bDMARD use is a significant risk factor for decreased
seroprotective antibody levels. Therefore, we believe that
patients on bDMARDs should be followed more closely for
anti-HBs negativity, especially if the duration of treatment
is prolonged.

Previous studies have shown that anti-HBs positivity
rates ranging 60.9-69.2% in healthy children, and the
percentage of seroprotective anti-HBs levels decreases
over time in healthy children vaccinated in infancy.®7-#
Anti-HBs positivity rate in healthy children was 54.9%
in our study. Consistent with the literature, our study
also showed that anti-HBs positivity decreases with age.
However, interestingly, the percentage of anti-HBs-negative
individuals was higher in the control group than in the JIA
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groups in our study. The lack of significant Bonferroni-
adjusted pairwise differences implies that the observed
association in the overall chi-square test may result from
small, non-specific deviations across multiple cells rather
than a strong difference between any two individual
categories. In a previous study, Heijstek et al.> showed
that patients with JIA had lower levels of mumps, rubella,
diphtheria, and tetanus-specific antibodies, except for
measles, compared to healthy controls. Interestingly, they
found higher antibody levels in patients with active disease.®
They could also not explain the reason, but they concluded
that nonspecific immune activation during active disease
plays a role in modulating antibody concentrations.> The
immune activation in the disease course may have caused
the anti-HBs positivity to be higher in our JIA patients than
in controls. When we compared anti-HBs-negative and
anti-HBs-positive patients with JIA, we could not find any
difference in disease activity scores.

We found that anti-HBs titers did not differ between
healthy controls, JIA patients on cDOMARDs, and bDMARDs.
Szczygielska et al. investigated the anti-HBs concentration
in 56 JIA patients vaccinated in infancy and who had
received bDMARDs for at least 3 months; 22 (39.3%) were
anti-HBs negative, and 34 (60.7%) were seropositive.™
The rate of anti-HBs positivity was similar to that in our
study. However, they did not include healthy controls for
comparison with JIA patients. In addition, no statistically
significant correlation was found between the anti-HBs
concentration and the time after the last vaccination, or
the current age of the patients.*

Anti-HBs positivity rate was not lower in JIA patients
treated with cDMARDs or bDMARDs in our study. Maritsi
et al.? reported that anti-HBs antibody titers were lower
in treatment-naive JIA patients than in matched healthy
children. Similarly, Cakmak et al. investigated HBV vaccine
responses in treatment-naive JIA patients and reported
lower anti-HBs positivity in JIA patients than in healthy
controls.® These findings suggested that the disease itself
reduces anti-HBs positivity. But we could not evaluate
treatment-naive JIA patients.

Salinas GF et al.** evaluated HBV vaccine responses in
SpA patients receiving only TNFi treatment, and none of
these patients received concomitant immunosuppressive
drugs. Serum samples were collected at baseline before
HBV vaccination, and at 6, 10, 22, and 26 weeks after
vaccination.’ The median antibody titers in patients treated
with or without TNFi were 10 IU/ml (0-115 IU/ml) and 595
IU/ml (65-2190 IU/ml) at week 26, respectively (p=0.005).%
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They claimed that there was a strong suppression of the
induction of T-cell-dependent antibodies against HBV in
patients receiving TNFi treatment.** Their study evaluated
anti-HBs levels at 6th months postvaccination, but we
evaluated long-term antibody concentrations and did not
find any significant difference in anti-HBs concentrations.

In our study, we did not find any differencesin anti-HBs levels
or positivity rates by JIA subtype. Kostik et al. investigated
the risk factors for non-protective antibody levels against
HBV, measles, mumps, rubella, and diphtheria. They
reported that patients treated with bDMARDs had the
lowest probability of having protective antibody levels
against HBV, measles, mumps, and diphtheria compared to
patients treated with MTX and NSAIDs.? In addition, they
found that the most important predictor affecting anti-HBs
antibodies was systemic JIA subtype.® Univariate logistic
regression analysis showed that age, time from vaccination
to the study, and duration of bDMARDs were statistically
significant risk factors for anti-HBs negativity in our study.
The time interval between the last HBV vaccination and
antibody testing varied among participants. We included
this variable in our multivariate regression model to avoid
the potential misleading effect. We evaluated these three
variables using multiple logistic regression analysis, and only
the duration of bDMARDs was found to be an independent
risk factor for anti-HBs negativity. We also compared anti-
HBs-negative and anti-HBs-positive patients separately.
We confirmed that the duration of bDMARD therapy was
longer in anti-HBs-negative patients in the bDMARD group.
The frequencies of memory B cells, antibody-secreting
cells, and plasma cells associated with maintenance of
anti-HBs antibody titers in healthy subjects.?® Anolik et al.
have shown that TNFi treatment reduces the percentage
of memory B cells in the peripheral blood.? The reason
why anti-HBs negativity was seen more frequently in our
patients with a longer bDMARDs duration may be related
to this aspect.

There are some limitations of our study. First, although the
majority of bDMARDSs received were TNFi, some patients
received other bDMARDs. Second, we did not evaluate
treatment-naive JIA patients. Also, patients on bDMARDs
may represent a subgroup with more severe disease, which
could confound the results. But we included disease activity
scores, the number of active joints, other treatments such
as steroids and cDMARDSs, and the duration of cDMARD use.
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These variables were not significant in univariate analysis.
The strengths of our study are that it covers the long-term
period after the vaccination and that the effects of both
cDMARDs and bDMARDs on vaccine responses were also
assessed.

CONCLUSION

To our knowledge, this is the first study to show a
correlation between vaccine response and the duration of
bDMARD use. The rate of anti-HBs positivity did not differ
between patients treated with cDMARDs, bDMARDs, and
healthy controls. However, the duration of biologic therapy
seems to be a risk factor for anti-HBs negativity. Patients
receiving bDMARDs should be carefully monitored for
anti-HBs negativity, especially if the duration of treatment
is prolonged. Prospective studies with larger, more
homogeneous patient groups are needed.
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