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Abstract
BACKGROUND

Patients with immune-mediated diseases, such as juvenile idiopathic arthritis (JLA)
and inflammatory bowel disease (IBD) are at increased risk of developing infections,
due to disease-related immune dysfunction and applying of immunosuppressive

drugs.

AIM
Our study aimed to evaluate vaccine coverage in patients with IBD and JIA and

compare it with healthy children.

METHODS
In the cross-sectional study we included the data from a questionnaire survey of 190
Legal representatives of children with JIA (n = 81), IBD (n = 51), and healthy children

(HC, n = 58). An electronic online questionnaire was created for the survey.

RESULTS

There were female predominance in JIA patients and younger onset age. Parents of
JIA had higher education levels. Employment level and family status were similar in the
three studied groups. Patients with JIA and IBD had lower vaccine coverage, without
parental rejection of vaccinations in IBD, compare to JIA and healthy controls. The main
reason for incomplete vaccination was medical conditions in IBD and JIA. IBD patients
had a lower rate of normal vaccine-associated reactions compared to JIA and HC. The
encouraging role of physicians for vaccinations was the lowest in JIA patients. IBD
patients had more possibilities to check antibodies before immune-suppressive therapy

and had more supplementary vaccinations compared to JIA and HC.

CONCLUSION




JIA and IBD patients had lower vaccine coverage compared to HC. Physicians'
encouragement of vaccination and the impossibility of discus about future vaccinations
and their outcomes seemed the main factors for patients with immune-mediated
diseases, influencing vaccine coverage. Further investigations are required to
understand the reasons for incomplete vaccinations and improve vaccine coverage in
both groups, especially in rheumatic disease patients. The approaches that stimulate
vaccination in healthy children are not always optimal in children with immune-
mediated diseases. It is necessary to provide personalized vaccine-encouraging
strategies for parents of chronically ill children with the following validation of these

technics.
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Core Tip: JIA and IBD patients had lower vaccine coverage compared to HC.
Physician’s encouraging to vaccination and impossibility to discus about future
vaccinations and their outcomes seemed the main Eﬁrtors for patients with immune-
mediated diseases, influenced the vaccine coverage. Further investigations required to
understand the reasons for incomplete vaccinations and improve the vaccine coverage
in both groups, especially in rheumatic disease patients. The approaches that stimulate
vaccination in healthy children are not always optimal in children with immune-
mediated diseases. It is necessary to provide personalized vaccine-encouraging
strategies for parents of chronically ill children with following validation of these

technics.




IN'IﬁODUCTION

Patients with immune-mediated diseases, such as juvenile idiopathic arthritis (JIA)
and inflammatory bowel disease (IBD), are at increased risk of developing infections,
due to disease-related immune dysfunction and applying of immunosuppressive drugs
(1,2). Additional factors of increased infection risk include disease activity,
malnutrition, surgical interventions, and concomitant chronic diseases, such as obesity,
diabetes mellitus, atopic dermatitis, asthma, and others (3-5).

Biologic therapy with and without immune suppressors can reliably control
inflammatory activity in many patients with immune-mediated diseases, including JIA
and IBD. Tumor necrosis factor inhibitors - adalimumab and infliximab, with or
without azathioprine, methotrexate, and sulfasalazine uses in IBD [¢l. Etanercept,
adalimumab, tocilizumab, abatacept, and tofacitinib with and without methotrexate
applied in JIA [l Infections are the most common complications associated with
biological treatment and immune suppressors. The main infectious, associated with
immune-mediated diseases are pneumococcus, influenza, varicella-zoster virus, and
measles (8510); Immune-compromised patients may have a more severe course of
infections, requiring hospital admissions, using intravenous antibiotics and intravenous
immunoglobulin lead to withdrawal of current therapy with following disease flare and
non-achievement of the remission [I1,12). These above-mentioned factors may
inﬂlﬁnce a child's overall health and long-term therapy outcomes (18).

Vaccination is a well-known and effective tool, which allows for reducing the
frequency and severity of infectious episodes, and indirectly might reduce the risks of
disease flare and failure to achieve remission, and significantly improve disease course
and outcomes (14).

Several studies assessed reasons for low vaccine coverage from a medical point of

view, but studies from a parental point of view are limited.




MATERIALS AND METHODS

The study was approved by the Ethical Committee of the Saint-Petersburg State

Pediatric Medical University (Protocol Ne3 from 01/03/2021). There were no violations
of patients' rights according to the Declaration of Helsinki. The study was completely
anonymous.
Study design and population

In the cross-sectional study, we included the data from questionnaire surveys of 190
Legal representatives of children, with JIA (n = 81), IBD (n = 51), and healthy children
HC (n = 58). The electronic Survey was disseminated through the parental social
network for IBD and JIA in Saint-Petersburg and the North-West part of the Russian

Federation from January 2022 to March 2022. The group of HC was collected with
exclusion of children with chronic diseases if it was reported in the survey. All parents

of patients with IBD and JIA who were invited to participate responded to the survey.
Initially, 58 out of 152 guardians of HC who had been asked to participate in the survey
answered.
Suroey

An electronic online questionnaire was created for the survey, containing 62
questions for parents of children with IBD, 55 questions for parents of children with JIA,
and 37 questions for parents of healthy children. The majority of questions were

identical for all three groups, some questions were equal for IBD and JIA and the

remaining questions were disease-specific. [Fhe/Survey s in the Supplementary material

We collected the following information:
- patient’s demography: gender, type of disease, disease onset, age of inclusion;
- parental demography: gender of respondent, education, family status, and

employment status;




- information about vaccines: the coverage with obligatory and additional vaccines,
reasons for

incomplete vaccinations.
Statistics

Descriptive statistics are reported in terms of medians and interquartile ranges
(IQRs) for continuous variables and absolute frequencies and percentages for
categorical variables. Missing data were not included in the analyses. We used a non-
parametric statistic because all variables had non-normal distribution. To check whether
the distribution was normal or not, we used the Kolmogorov-Smirnov test and
distribution graphs. Pearson's x2 test or Fisher's exact test in the expected frequencies
<5 was used to compare the categorical variables. A comparison of two quantitative
variables was carried out using the Mann-Whitney test. Bonferroni’s correction test was
applied to avoid multiple comparisons. The software Statistica (release 10.0, StatSoft
Corporation, Tulsa, OK, USA) was used for data analysis, p-value < 0.05 was

considered to indicate a significant difference.

RESULTS
Patients and parental demography :

A total of 190 individuals participated in the survey. The IBD group consisted of 51
patients, 39 (76%) with Crohn's disease (CD) and 12 (24%) with ulcerative colitis (UC).
The JIA group represented 81 parents, including systemic JIA (n = 10; 12.3%), RF
positive or negative polyarthritis (n = 23; 28.4%), persistent or extended oligoarthritis (n
= 38; 46.9%), enthesitis-related arthritis (n = 3; 3.7%), psoriatic (n = 4; 49%) and
undifferentiated arthritis (n = 3; 3.7%). There was a female predominance in JIA patients
(n =43;54% vs n = 24; 47% and n = 28; 49% for IBD and HC, respectively) and younger
onset (4.7 (0.8; 16.0) vs 10.9 (1.0; 17.0) years for IBD) age and age of inclusion (7.8 (2.0;
18.0) years vs 13.6 (2.7; 17.0) and 11.3 (3.0; 17.0) for IBD and HC, respectively) in the
present study. Mothers were the main survey respondents, with a lower part in JIA

(88.2%) compared to IBD (96.1%) and HC (98.3%). Parents of JIA had higher education




levels - 81.5% compared to 64% (IBD) and 77.6% (HC). Employment level and family
status were similar in the three studied groups. Data are presented in table 1.
Russian national vaccination schedule and specific additional recommended vaccinations

The 2021 Russian national vaccination schedule included vaccinations against HBV,
tuberculosis, pneumococcus infection, poliomyelitis, diphtheria, tetanus, whooping
cough, and MMR (21). In addition, Haemophilus influenzae type B is recommended for
all children from 3 mo (before 2021 it was voluntary and just for the risk group). VZV
vaccination can be performed voluntarily, recommended for children after 1 year with
negative VZV history. Influenza vaccination should be performed annually in children
after 1 year. Vaccination against meningococcal, hepatitis A and tick-borne encephalitis
are not recommended routinely for healthy children but can be performed voluntarily.
Vaccinations against influenza (annually), pneumococcal, Haemophilus influenzae,
Meningococcal, and hepatitis B infections are strongly recommended for IBD and JIA
patients.

Assessment of vaccine coverage

Patients with JIA (n = 65; 79.9%) and IBD (n = 42; 82.3%) had lower vaccine
coverage compared to HC (n = 52; 91.4%, P = 0.320). At least one episode of vaccine-
associated reaction (low-grade fever, injection site reactions) was meant with a similar
rate by parents in 40 (49.3%) JIA patients and 27 (46.6%) HC, and two times rarely in
IBD (n = 13; 26.1, P = 0.02) patients. Fever after vaccination was reported by parents of
JIA patients more frequently (33.3%) than by parents of IBD patients (21.6%) and HC
(24.1%). Injections site reactions rate was the lowest in IBD children (3.9%) compare to
JIA (16.1%) and HC (22.4%).

Reasons for incomplete vaccination.

Temporary medical conditions (active stage of diseases, acute respiratory infections,
high dose corticosteroids, and biologic therapy for live vaccines) were noted as the main
reason for missing or delayed vaccinations in IBD (n = 9; 17.6%) and JIA patients (n =
14; 17.3%) with the same rate. No cases of parental rejection of vaccinations in IBD

compared to JIA (n = 2; 2.5%) and HC (n = 3; 5.2%) were reported by respondents. A




small proportion of JIA (n = 6; 74%) and IBD (n = 5; 10.9%) patients continue
vaccinations after disease onset. Only a third part of immune-compromised patients: 23
(28.4%) of JIA and 16 (32%) of IBD patients' parents had the opportunity to discuss
perspectives related to following vaccination with their attending physician. IBD
patients (n = 22; 43.2%) had more frequent opportunities to measure levels of anti-
vaccine antibodies before immune-suppressive therapy than JIA patients (n = 24;
29.6%). Among encouraging vaccination factors the role of attending physicians was the

leading in IBD patients (n = 42; 84%), compared to JIA patients (n = 56; 69.1%) (fig.2).

Patients with both immune-mediated diseases had a lower rate of supplementary
vaccines, compared to HC, with an exception for the pneumococcal vaccine, which was

more frequently used in IBD patients (data are in table 2 and fig.3).

According to parental opinion, lack of discussion about the safety of vaccines and
future disease-related perspectives was the main factor, in the restraining of active
vaccination. Vice versa, encouraging manner of attending physicians to vaccinate was

meant by parents as a factor, that stimulated vaccination.

DISCUSSION

In this study vaccine coverage and parental point of view on vaccination in patients

with immune-mediated disease, (IBD and JIA) and HC were demonstrated.




Vaccine coverage and incomplete vaccination

The main previously published reasons for incomplete vaccination were the fear of
physicians, as primary care or specialists in the efficacy and safety of vaccinations, and
fears of parents about disease flares after vaccinations (18)19,/25,026). The fear and
concerns of the physicians about the role of vaccines in the flares of pediatric rheumatic
diseases might lead to vaccine delays or schedule interruption or neglect of some "non-
important vaccinations, according to their opinion” (-) Due to the relevant issue of
the effect of vaccination on the outcome of immune-mediated diseases, several large-
scale cohort studies have been conducted, with no convincing evidence that the activity
of immune-mediated diseases can be increased by vaccination (28,729). The risk of
infections, missing treatment, disease flare, and non-achievement of the remission
usually are not mentioned as factors, associated with incomplete vaccination.

Incomplete vaccination in JIA and pediatric rheumatic disease patients were reported in




several previous studies (18,719,'80°82). From the medical point of view, the main
predictors of incomplete vaccination were polyarticular and systemic JIA categories and
immunosuppressive medications _). In our previous study, the younger JIA
onset age was associated with a higher proportion of omitted vaccines similar to the
study of Minden et al, (I8), but some authors reported that preschool children had a
similar rate of vaccine coverage as healthy peers (30,82,88).

Usually, decreased vaccine coverage correlated with patients” age and teens had
more omitted vaccines than preschools (_) In our study, the proportion of
patients, who received vaccination against pneumococcus was the highest in the IBD
subgroup. Professional GI medical associations recommended using this vaccine to
prevent respiratory infections, ensuring the treatment was uninterrupted and
maintained remission. Many GI physicians follow this recommendation and encourage
this vaccination. We hope that this can become a bridge to other vaccinations in patients
with immune-mediated diseases.

The diphtheria vaccination coverage was lower in JIA and IBD patients [31, 34]. The
lower seroprotection was associated with an increased level of immunosuppression
both in JIA and IBD children [81,785]. Booster revaccinations against diphtheria
increased the proportions of subjects with seroprotection and were safe for JIA patients
[81,84,86]. Canadian Association of Gastroenterology Clinical recommends vaccination
against diphtheria for IBD patients [87].

Patients with JIA and IBD may have lower vaccine coverage (40-75.8%) and
seroproﬁction against hepatitis B (50-60.7%) according to the data of several studies [85,
88,89). The vaccine against hepatitis B (HB) is recombinant and may be recommended
for vaccination to all immune-compromised children because of its safety and efficacy
[40-42]. The Japanese College of Rheumatology and the Japanese College of Hepatology
considered anti-HB vaccination for unimmunized patients with JIA as soon as JIA has

been under control for 3 mo [41,42].

The safety and efficacy of vaccines




Vaccines are considered to be effective and safe. There is no evidence that vaccines
increase the risk of developing immune-mediated conditions or exacerbating the
existing IBD or rheumatic diseases in children (#8%485). There are no contraindications
for the administration of inactive or live vaccines in patients who are not receiving
immunosuppressive treatment -) Despite the higher risk of live vaccines in
immune-mediated diseases patients there was no strong correlation between the type of
omitted vaccines (live or non-live) and disease activity (-) Sometimes patients with
pediatric rheumatic diseases might h omitted non-live vaccines (30, 38).
Contemporary EULAR recommendations for children (2021) and adults (2019) with
rheumatic diseases allow using live-attenuated vaccines, especially booster doses of
MMR and varicella zoster virus in patients with low-grade immune suppression (5,15).
The protective role of vaccines in immune-compromised children was successfully
demonstrated in several studies. Compared to healthy children, morbidity and
mortality from influenza and streptococcus pneumonia-associated pneumonia are
higher among patients with immune-mediated diseases. According to Tinsley A. 2013,
patients with IBD who got influenza are more likely to be hospitalized and develop
viral pneumonia {#6)] although this disease can be prevented by vaccination. Vaccine
coverage against pneumococcus was 5% in the Australian pediatric IBD cohort, 18.6%
in 430 pediatric IBD patients, from a multicentre study, and 50.3% in JIA patients from
Switzerland without differences irrespective of immune-suppressive therapy 88, 47,48)
In the study of pneumococcal and anti-Hib vaccination of non-systemic and systemic
JIA patients was shown the decreasing number of episodes of acute respiratory
infections different etiology (#9). No differences in response related to treatment and
disease activity stage were observed. The vaccination against both infections was safe

and not associated with following short-term flares (-

Immunization barrietrs




There are a lot of barriers between primary care physicians and specialists
(rheumatologists, gastroenterologists) in the immunization process of patients with
immune-mediated diseases. In a survey of 178 pediatric gastroenterologists conducted
by Lester R, 2015 (15), a different view on immunization of IBD patients among
gastroenterologists was reported. The main problem was the inability to coordinate
patient follow-up for dispensary and immunoprophylaxis between gastroenterologists
and pediatricians. Only 28% of GI physicians believed that only primary care physicians
were responsible for immunizations. In contrast, in a survey of general pediatricians,
only 29% were ready to prescribe vaccination to their patients with IBD (7). General
pediatricians avoid vaccinating patients with a pediatric rheumatic disease without
specialists' confirmation. In a recent Greece study, it was shown that 50% of primary
care physicians required rheumatologist approval for vaccination (25).

Similar to our data, patients themselves identified a lack of information and fear of
side effects as the main reasons for low vaccination rates [(51,52).

Practicing gastroenterologists checked the immunization status in 63.5% of cases at
the time of diagnosis and in 44.4% before initiating immunosuppressive therapy,
according to the survey of 657 gastroenterologists from North America, and only 9%
checked serology to assess the protection of IBD children from vaccine-preventable
diseases (I7). A relatively small number of our respondents had an opportunity to
discuss vaccines and diseases course perspectives and check the serology against
vaccines to vaccine-preventable diseases. This point should be improved.

The discrepancy of factors, encouraging vaccination, between IBD and JIA patients
was observed. The urging role of attending physicians was lower in JIA patients
compared to IBD, but the role of the parent's forum was higher. The sum of the role of
internet/ media and parental forums in vaccination coverage JIA patients was higher
22.2% compare to IBD - 8% (P = 0.01). It might explain the fact that a survey for JIA
patients was disseminated through the parental forum where one of the manuscript co-
authors (MMK) delivered several lectures about the efficacy and safety of vaccinations

in the last two years. This educational effort was very effective: the vaccine coverage for




MMR and diphtheria in JIA patients was 42% and 50% respectively in 2018 and now

vaccine coverage (complete vaccination) has raised to 79.9% in 2022 (.

How we can improve vaccine coverage?

Professional communities should provide more information about the safety and

efficacy of vaccination in immune-compromised children and encourage applying
modern recommendations in their practical work and discussions with families.
Education and vaccine access in clinics lead to the growth of influenza vaccine coverage
from 47% to 75% (education) and 89.5% (plus vaccine access) (83). It was shown that
even a single specialized infectious disease consultation with patients can improve
patients' knowledge of vaccination and influence their decision to vaccinate from initial
coverage of 16.1% for pneumococcus to 85.7% after interventioh(ll). Educational
programs for IBD children and their parents increased the coverage for vaccines against
diphtheria-tetanus-poliomyelitis (92% vs. 100%) and Haemophilus influenzae (88% vs.
98%), hepatitis B (52% vs. 71%), pneumococcus (36% vs. 57%), and meningococcus C
(17% vs. 41%) (p<0.05) [@8)!

Physicians' encouragement of vaccination and the impossibility to discuss future

vaccinations and their outcomes seemed the main positive and negative factors that

influenced vaccine coverage in immune-mediated diseases patients.




Limitations

The main limitation of this study related to the self-reported nature of results,
assessment of parental outcomes, and inability to compare parental data with official
medical records related to vaccination. We cannot be sure of the proper meaning of
complete vaccination and parental knowledge of the national vaccine schedule, which
makes some bias in the study results. The small sample size and lack of validated

surveys make some bias.

CONCLUSION
+ADw-html+AD4APA-p+AD4-JIA and IBD patients had lower vaccine coverage

compared to HC. Physicians' encouragement of vaccination and the impossibility of
discus about future vaccinations and their outcomes seemed the main facﬁrs for
patients with immune-mediated diseases, influencing vaccine coverage. Further
investigations are required to understand the reasons for incomplete vaccinations and
improve vaccine coverage in both groups, especially in rheumatic disease patients. The
approaches that stimulate vaccination in healthy children are not always optimal in
children with immune-mediated diseases. It is necessary to provide personalized
vaccine-encouraging strategies for parents of chronically ill children by following the
validation  of  these techniques. +ADw-span  style+ADOAlg-background:
lime+ADsAIgA+-Increasing immunization coverage and implementing advocacy
events among special groups are required.+ADw-/spant+AD4APA-/p+AD4APA-
/html+AD4-




ARTICLE HIGHLIGHTS

Research background

Patients with immune-mediated diseases have incomplete vaccination.

Research motivation
There are no previous studies about parental view of the reasons of incomplete

vaccination.

Research objectives

To evaluate the parental view about possible reasons of incomplete vaccination.

Research methods
An electronic survey for parents of immune-mediated disease patients and healthy

controls was created and disseminated. The analysis of response was done.

Research results

Lower vaccine coverage in immune mediated patients was detected, compared to
healthy controls. Medical conditions were the main medical reasons for incomplete
vaccination in IBD and JIA. Less rate of vaccine-associated reactions was reported in
IBD. Pediatric rheumatologists rarely explain the safety and benefits of vaccinations.
Pediatric GI physicians frequently checked anti-vaccine antibodies and recommend

more supplementary vaccines.

Research conclusions
Children with immune-mediated disease (IBD and JIA) have incomplete vaccination.
The encouraging role of physicians and lack of discussion about the vaccines from

physicians are factors, influencing completeness of the vaccination.

Research perspectives




Future studies on the effectiveness of educational programs supporting vaccinations

may be planned.
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