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Background: Vaccine-preventable diseases and opportunistic infections in pediatric inflammatory bowel disease (IBD) are increasingly recog-
nized issues. The aims of this study were to evaluate vaccinations, immunization status, and consequent therapeutic management in children with 
IBD and to analyze the differences among patients diagnosed before (Group 1) and after June 2012 (Group 2).

Methods: This was a multicenter, retrospective cohort investigation. Between July 2016 and July 2017, 430 children with IBD were enrolled in 
13 centers. Diagnosis, therapeutic history, vaccinations, and immunization status screening at diagnosis and at immunosuppressant (IM)/biologic 
initiation and reasons for incomplete immunization were retrieved.

Results: Vaccination rates at diagnosis were unsatisfactory for measles, mumps, and rubella (89.3%), Haemophilus influenzae (81.9%), menin-
gococcus C (23.5%), chickenpox (18.4%), pneumococcus (18.6%), papillomavirus (5.9%), and rotavirus (1.9%). Complete immunization was 
recorded in 38/430 (8.8%) children, but specific vaccines were recommended in 79/430 patients (18.6%), without differences between the 2 groups. 
At IM start, 22% of children were tested for Epstein-Barr virus (EBV) status, with 96.2% of EBV-naïve patients starting azathioprine, without 
differences between Groups 1 and 2. Screening for latent tuberculosis (TB) before start of biologics was performed in 175/190 (92.1%), with up to 
9 different screening strategies and numerous inconsistencies.

Conclusions: We demonstrated a poor immunization status at diagnosis in children with IBD, which was not followed by proper vaccination 
catch-up. EBV status before IM initiation and latent TB before biologics were not adequately assessed. Thus, the overall impact of the current 
guidelines seems unsatisfactory.
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INTRODUCTION
Although the incidence and prevalence of inflammatory 

bowel diseases (IBDs) differ among countries, the general trend 
highlights an overall increase over the past few decades, espe-
cially in adolescence and young adulthood.1, 2 It is well known 
that pediatric IBD is characterized by a more extensive involve-
ment and severe course when compared with adults, including a 
higher need of immunosuppressive and biological therapies.3–5 
Due to the underlying disease, poor nutritional status, and early 
aggressive immunomodulatory treatments, the risk of oppor-
tunistic infections and their prevention in children with IBD 
are increasingly recognized issues.6, 7 Attention to this topic 
has progressively grown after the widespread use of biologics. 
The first reported pediatric data on opportunistic infections in 
IBD came from the REACH study.8 Of all the infections, 6.8% 
were classified as severe and included sepsis, pneumonia, herpes 
zoster and abscesses.8 In 2009, the European Crohn’s and Colitis 
Organization (ECCO) published the first evidence-based guide-
lines on the management of opportunistic infections in IBD pa-
tients.9 As these guidelines were not specifically conceived for 
the pediatric population, in June 2012 the European Society 
of Pediatric Gastroenterology, Hepatology and Nutrition 
(ESPGHAN) published a commentary on the risk and the 
prevention of infections in children with IBD, with the main 
objective of adapting the ECCO guidelines to the pediatric sce-
nario.10 With regards to prevention, the following points were 
recommended: immunization history should be obtained at the 
time of IBD diagnosis; children with IBD should receive in-
activated vaccines following the routine childhood immuniza-
tion schedule; attenuated live vaccines are contraindicated in 
patients treated with immunosuppressive drugs.10 In addition 
to these recommendations, the 2014 ECCO guidelines were up-
dated, emphasizing essential topics, such as the need for testing 
for Epstein-Barr virus (EBV) before starting azathioprine 
(AZA) and the importance of tuberculosis (TB) screening be-
fore initiating biologic treatment.11 Despite this growing body 
of literature, few data have been published in children, and 
pediatric gastroenterologists (GIs) seem not to perceive the 
importance of this issue, which is frequently overlooked.12–14 
Therefore, the primary aims of this study were to evaluate 
the vaccinations, immunization status, and management of 
immunoregulatory therapies in a cohort of children with IBD; 
the secondary aims were to assess the impact of the ESPGHAN 
commentary,10 analyzing the differences among patients diag-
nosed before and after June 2012.

METHODS
The Vaccinations and Immunization status in Pediatric 

IBD (VIP-IBD) study was a multicenter, retrospective co-
hort investigation conducted between July 2016 and July 
2017 including 13 different ESPGHAN IBD referral centers. 
Participating centers were required to select a representative 
sample of children newly diagnosed with IBD before June 2012 

(Group 1) and after June 2012 (Group 2) and to retrospectively 
collect their data. Each center had to enroll at least the first 
5 consecutive patients diagnosed in each of the 3 years before 
and after June 2012. The inclusion criteria were a confirmed 
diagnosis of IBD, age at diagnosis ≤18 years, and clinical fol-
low-up of at least 12 months. Diagnosis of IBD was established 
on the basis of clinical, endoscopic, radiological, and histolog-
ical criteria according to the Porto criteria.15 The distribution 
of the enrolled children among the different centers is shown 
in Table 1. Each participating center was required to complete 
a structured 28-item questionnaire form (Supplementary Table 
1) for each enrolled patient. The form was designed to measure 
adherence to the ESPGHAN commentary on the risk and pre-
vention of infections in children with IBD.10 In addition, some 
of the topics were derived from the most recent ECCO evi-
dence-based guidelines on the management of opportunistic 
infections in IBD patients.11 The questionnaire included all the 
following items: demographic data (age, sex, parental educa-
tion); diagnostic characteristics (type, age at diagnosis, disease 
activity and extent at diagnosis, extra-intestinal manifestations, 
comorbidities); therapeutic history; evaluation of the recom-
mended routine childhood vaccinations (diphtheria, tetanus, 
and poliomyelitis [DTP], pertussis, haemophilus influenzae, 
hepatitis B, pneumococcus, meningococcus C, measles, 
mumps, and rubella [MMR], chickenpox, papillomavirus, ro-
tavirus); annual influenza vaccination at diagnosis and during 
follow-up; serological titer assessment for the recommended 
infectious agents (hepatitis A, B, and C, EBV, rubella, herpes 
simplex virus [HSV], chickenpox, HIV, TB) at diagnosis, at ini-
tiation of immunosuppressant and biological therapies, and at 
follow-up; tests to detect latent TB (tuberculin skin test [TST], 
quantiferon TB gold [QFT], Elispot, chest x-ray); reasons for 

TABLE 1. Distribution of Enrolled Children Among the 
13 Different Centers

Center Group 1, No. (%) Group 2, No. (%)

 (n = 218) (n = 212)

Budapest, Hungary 15 (6.9) 15 (7.1)
Cluj-Napoca, Romania 19 (8.7) 24 (11.3)
Kaunas, Lithuania 6 (2.8) 9 (4.2)
Krakow, Poland 15 (6.9) 15 (7.1)
Málaga, Spain 15 (6.9) 15 (7.1)
Messina, Italy 15 (6.9) 15 (7.1)
Naples, Italy 26 (11.9) 29 (13.7)
Petach Tikva, Israel 15 (6.9) 15 (7.1)
Prague, Czech Republic 15 (6.9) 15 (7.1)
Rome, Italy 15 (6.9) 14 (6.6)
Vilnius, Lithuania 30 (13.8) 15 (7.1)
Warsaw, Poland 17 (7.8) 16 (7.5)
Zagreb, Croatia 15 (6.9) 15 (7.1)
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incomplete immunization and decision-making regarding 
immunoregulatory therapies on the basis of immunological 
status. A complete immunization status at diagnosis was defined 
when a patient was vaccinated and/or showed positive titers 
for the following pathogens: DTP, poliomyelitis, haemophilus 
influenzae, hepatitis B, MMR, pneumococcus, meningococcus 
C, and chickenpox.10, 11 Disease extent was characterized ac-
cording to the Paris classification,16 whereas disease activity was 
reported using the Pediatric Ulcerative Colitis Activity Index 
(PUCAI)17 and the Pediatric Crohn’s Disease Activity Index 
(PCDAI).18

Ethical Considerations
The study was approved by the Institutional Review 

Board (IRB) of the University of Naples “Federico II” with 
the protocol registration number 175/16. Subsequently, all the 
remaining enrolling units obtained specific approval from their 
local IRBs.

Statistical Analysis
Variables were screened for their distribution, and appro-

priate parametric or nonparametric tests were adopted as nec-
essary. Percentages were rounded to the nearest whole numbers. 
The Student t test and Mann-Whitney test for continuous vari-
ables and the χ 2 and Fisher exact tests for categorical variables 
were used where appropriate. Statistical significance was prede-
termined as P < 0.05. SPSS, version 20 (SPSS Inc, Chicago, IL, 
USA), was used for all the analyses.

RESULTS

Baseline Characteristics
Four hundred thirty patients met the inclusion criteria 

and were enrolled between July 2016 and July 2017 (CD: 254, 
59.1%; UC: 164, 38.1%; IBD-U: 12, 2.8%; median age at diag-
nosis [range], 12 [1–18] years; M/F: 236/194). Among the 430 
patients, 218 were diagnosed before June 2012 (Group 1: 50.7%) 
and 212 after June 2012 (Group 2: 49.3%). Baseline characteris-
tics of the 2 groups of children are presented in Table 2.

Vaccinations and Serological Evaluation at 
Diagnosis

The rates of vaccination at diagnosis were: diphtheria, 
tetanus, and pertussis (DTP; 427/430, 99.3%), poliomyelitis 
(426/430, 99.1%), hepatitis B (418/430, 97.2%), MMR (384/430, 
89.3%), Haemophilus influenzae (352/430, 81.9%), meningo-
coccus C (101/430, 23.5%), chickenpox (79/430, 18.4%), pneu-
mococcus (80/430, 18.6%), papillomavirus (22/430, 5.9%), and 
rotavirus (8/430, 1.9%). When comparing children diagnosed 
before and after June 2012, no significant differences were 
observed for all the vaccines, except for meningococcus C, 
pneumococcus, chickenpox, and papillomavirus, which were 
significantly increased in Group 2 (18.8% vs 28.3%; P = 0.01; 

14.7% vs 22.6%; P = 0.02; 14.7% vs 22.2%; P = 0.03; 2.8% vs 
7.5%; P  =  0.02, respectively). The rates of vaccination cov-
erage for each pathogen before and after 2012 and the differ-
ences among each enrolling country are presented in Figure 1 
and Supplementary Figure 1, respectively. The rates of assess-
ment at diagnosis for each pathogen were TB (226/430, 52.5%), 
EBV (164/430, 38.1%), hepatitis B (161/430, 37.4%), hepatitis 
C (127/430, 29.5%), HSV (71/430, 16.5%), hepatitis A (54/430, 
12.5%), rubella (51/430, 11.8%), chickenpox (70/430, 16.2%), 
and HIV (53/430, 12.3%). When comparing Group  1 and 
Group 2, we observed a statistically significant increase in the 
evaluation of the following pathogens: hepatitis A  (10.6% vs 
14%; P = 0.01), hepatitis B (28% vs 47.2%; P < 0.001), hep-
atitis C (20.2% vs 39.2%; P  <  0.001), EBV (27.5% vs 47.7%; 
P < 0.001), HIV (9.2% vs 15.1%, P = 0.04), rubella (8.3% vs 
15.6%; P = 0.01), and TB (46.8% vs 58.5%; P = 0.01).

Vaccine Catch-up
A complete immunization status was recorded in 38/430 

patients (8.8%). An increase in the rate of complete immuni-
zation was observed in Group 2, even if  this was not statisti-
cally significant (Group 1: 16/218, 7.3%; vs Group 2: 22/212, 
10.3%; P  =  0.1). None of the variables were significantly as-
sociated with a complete immunization rate. Among the 392 
children with incomplete immunization, specific vaccinations 
were recommended in 79 patients (20.1%), without differ-
ences between Group 1 and Group 2 (46/202, 22.7%, vs 33/190, 
17.3%; P = 0.1). The following vaccines were caught-up: pneu-
mococcus (78/79, 98.7%), meningococcus C (57/79, 72.1%), 
chickenpox (55/79, 69.6%), hepatitis B (40/79, 50.6%), MMR 
(29/392, 36.7%), papillomavirus (20/79, 25.3%), rotavirus (5/79, 
6.3%), DTP (1/79, 1.2%), and poliomyelitis (1/79, 1.2%). In the 
remaining children, the reasons for not being vaccinated were 
need for immediate IM therapies (87/313, 27.8%), parental re-
fusal (24/313, 7.7%), vaccination costs (4/313, 1.6%), and un-
known (154/313, 49.2%).

Influenza
One hundred twenty-three children out of 430 (28.6%) 

underwent yearly influenza vaccination, whereas 276 (64.2%) 
were not routinely exposed to the vaccine; in 31 (7.2%) cases, 
the status of influenza vaccination was not known. An increase 
of influenza vaccination was observed in Group 2 when com-
pared with Group 1 (70/212, 35.4%, vs 53/218, 24.3%; P = 0.03). 
A  higher number of children exposed to immunosuppressive 
and/or biologic therapy underwent annual influenza vaccina-
tion when compared with the remaining patients (60/80, 75%, 
vs 20, 25%; P < 0.001).

Screening Before Immunosuppressive Therapy
Two hundred fifty-one (58.3%) out of  430 children 

started IM (AZA: 238, 94.8%; methotrexate [MTX]: 13, 
5.2%). Group 2 children started IM significantly earlier than 
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patients in Group  1 (median time [range], 1 [0–24] months 
vs 2 [0–108] months; P  <  0.001). The number of  children 
starting immunosuppressive therapy was significantly de-
creased in Group 2 when compared with Group 1 (115/212, 
54.2%, vs 136/218, 62.3%; P = 0.03). Before starting IM, we 
observed a significant increase in the percentage of  subjects 
tested for HIV (2/136, 1.5%, vs 9/115, 7.8%; P = 0.01). There 

were no statistical differences when comparing the 2 groups 
with regards to hepatitis A, B, and C (17.9% vs 28.1%; 
P  =  0.5; 17.4% vs 19%; P  =  0.2; 13.9% vs 20.6%; P  =  0.7, 
respectively; HSV: 13.9% vs 11.1%; P = 0.4; chickenpox: 9% 
vs 9.6; P = 0.7; rubella: 14.6% vs 12.8%; P = 0.2), or for the 
percentage of  patients tested for latent TB (19.9% vs 25.2%; 
P = 0.2).

TABLE 2. Baseline Characteristics of the Enrolled Patients

Characteristics Group 1 Group 2 Pa

 (n = 218) (n = 212)  

Median age at diagnosis (range), y 12 (1–18) 12.3 (2–18) 0.2
Sex, No. (%)    
Male 113 (51.8) 123 (58) 0.1
Diagnosis, No. (%)   0.8
CD 132 (60.6) 122 (57.5)  
UC 80 (36.7) 84 (39.6)  
IBD-U 6 (2.8) 6 (2.8)  
Median PCDAI at diagnosis (range) 35 (5–70) 32 (7.5–65) 0.7
Median PUCAI at diagnosis (range) 45 (11–85) 45 (15–75) 0.4
Disease location at diagnosis, No. (%)    
CD    
Ileum only (L1) 18 (13.6) 30 (24.5) 0.03
Colon only (L2) 27 (20.4) 26 (21.3) 0.8
Ileum and colon (L3) 83 (62.8) 62 (50.7) 0.06
Upper gastrointestinal tract (L4) 44 (20.1) 50 (23.5) 0.2
Perianal disease 15 (11.2) 13 (10.6) 1
UC    
Ulcerative proctitis (E1) 12 (15) 8 (9.6) 0.3
Left-sided colitis (E2) 12 (15) 16 (19) 0.5
Extensive colitis (E3) 6 (7.5) 11 (13) 0.3
Pancolitis (E4) 50 (62.5) 49 (58.4) 0.6
Induction therapy at diagnosis, No. (%)    
CD    
EEN 36 (27.3) 55 (45.1) <0.001
Steroids 71 (53.8) 39 (32) <0.001
Biologics 3 (2.3) 10 (8.2) 0.04
EEN+steroids 7 (5.3) 11 (9) 0.3
Mesalazine 14 (10.6) 6 (4.9) 0.1
Surgery 1 (0.7) 1 (0.8) 1
UC    
Steroids 34 (42.5) 50 (59.5) 0.04
Mesalazine 45 (56.2) 29 (34.5) <0.001
Biologics 1 (1.3) 5 (6) 0.2
IBD-U    
EEN 1 (16.6) 2 (33.4) 1
Steroids 5 (83.4) 3 (50) 0.5
Mesalazine 0 1 (16.6) 1

Group 1: patients diagnosed before June 2012; Group 2: patients diagnosed after June 2012.
aFisher exact test or Mann-Whitney test was used for categorical and continues variables, respectively.
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EBV Status
Fifty-five children (22%) out of 250 children were tested 

for EBV status before starting IM, with 28 (50.9%) immun-
ized for EBV and 27 (49.1%) EBV naïve. Among those who 
were EBV naïve, 26/27 started AZA (96.2%), whereas only 1 
patient (3.7%) started MTX. There was no statistical difference 
between Groups 1 and 2 in the percentage of patients tested 
for EBV before starting AZA (P = 0.5); no difference was de-
tected between the 2 groups in the percentage of patients who 
started AZA being EBV naïve (P = 1). The percentage of male 

sex in EBV-naïve children starting AZA did not differ between 
Group  1 and Group  2 (8/14, 57.1, vs 5/12, 41.7%; P  =  0.3). 
A  flow diagram of EBV status and consequent therapeutic 
management is shown in Figure 2.

Screening Before Biologics
Biologics were started in 190 (44.2%) out of 430 chil-

dren (infliximab: 152/190, 80.2%; adalimumab [ADA]: 38/190, 
20%). The median time to start biologics among the entire 
population (range) was 12 (0–108) months. Group 2 children 

FIGURE 1. Rates of vaccination coverage at diagnosis before (Group 1) and after June 2012 (Group 2). *P < 0.05, Fisher exact test.

FIGURE 2. Flow diagram of EBV screening before starting immunosuppressive therapy in children diagnosed before (Group 1) and after June 2012 
(Group 2).
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tended to start biologic therapy significantly earlier than pa-
tients in Group 1 (median time [range], 10 [0–82] months vs 18 
[0–108] months; P < 0.001). In Group 1, biologic therapy was 
started in 98 out of 218 patients (45%), compared with 92/212 
patients (43.4%) in Group 2 (P = 0.4). Infliximab was started 
in a significantly higher percentage of patients in Group  1 
compared with Group 2 (87/218, 39.9%, vs 65/212, 30.7%, re-
spectively; P = 0.03), whereas ADA therapy was started in a 
major number of patients in Group 2 compared with Group 1 
(27/212, 12.7%, vs 11/218, 5%, respectively; P = 0.004). There 
was no statistically significant difference between the 2 groups 
in the percentages of patients tested for hepatitis A, B, and C 
(21.8% vs 21.6%; P  =  1; 54.6% vs 48.3%; P  =  0.1; 49.6% vs 
48.3%; P = 0.5, respectively), EBV (47% vs 47.5%; P = 1), HSV 
(31.1% vs 26.7%; P = 0.3), HIV (16% vs 20%; P = 0.2), chick-
enpox (23.5% vs 16.6%; P = 0.1), and rubella (11.7% vs 15%; 
P = 0.2). After starting, a significantly higher number of chil-
dren continued to be monitored for serological titers in Group 2 
when compared with Group 1 (78/92, 84.8%, vs 65/98, 66.3%; 
P  =  0.003). Serological titers during the course of biologic 
therapy were checked with the following frequencies: every year 
(45/65, 69.2%, vs 53/78, 66.7%; P = 0.4), every 6 months (2/65, 

3.1%, vs 2/78, 2.6%; P = 0.6), and every other administration 
(10/65, 15.4%, vs 7/78, 9%; P = 0.1).

Latent Tuberculosis
Screening for latent TB before starting biologics was per-

formed in 175/190 (92.1%), without significant differences when 
comparing children from both groups (Group 1: 93/98, 94.9%; 
vs Group 2: 82/92, 89.1%; P = 0.1). The 4 available exams—TST, 
QFT, Elispot, and chest x-ray—were used with 7 and 9 different 
diagnostic strategies in Group  1 and Group  2, respectively  
(Fig. 3). No significant differences were observed regarding the 
use of each specific combination and single test. A huge vari-
ation in TB screening modalities was observed among the dif-
ferent enrolling centers (Table 3).

DISCUSSION
To the best of our knowledge, the VIP-IBD study is the 

largest multicenter survey to evaluate vaccinations, immuniza-
tion status, and subsequent therapeutic management in pediatric 
IBD. Our data highlight that children with IBD show insuffi-
cient immunization coverage at diagnosis and that vaccination 

FIGURE 3. Diagnostic strategies to screen latent TB before starting biologics in children diagnosed before (Group 1) (A) and after June 2012 
(Group 2) (B).

TABLE 3. Different Diagnostic Strategies to Screen Latent Tuberculosis Before Starting Biologics

Screening Strategy

Croatia 
(n = 4), 
No. (%)

Czech Rep. 
(n = 16),  
No. (%)

Hungary 
(n = 27),  
No. (%)

Israel  
(n = 18),  
No. (%)

Italy  
(n = 53),  
No. (%)

Lithuania 
(n = 10),  
No. (%)

Poland 
(n = 30),  
No. (%)

Romania 
(n = 3),  
No. (%)

Spain 
(n = 14), 
No. (%)

TST only - - - 2 (11.1) 14 (26.4) - - - 4 (28.6)
QFT only 4 (100) - - - 17 (32) - - - -
X-ray only - 7 (43.7) 27 (100)  - 2 (20) - - -
TST + QFT - - - - 1 (1.9) - - - 8 (57.1)
TST + x-ray - - - 16 (88.9) 6 (11.3) 7 (70) 1 (3.3) - -
QFT + x-ray  8 (50) - - 10 (18.9) - 28 (93.4) - -
TST + QFT + x-ray - - - - 4 (7.6) 1 (10) 1 (3.3) 3 (100) 2 (14.3)
QFT + Elispot + 

x-ray
- 1 (6.3) - - - - - - -

TST + Elispot + 
x-ray

- - - - 1 (1.9) - - - -
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catch-up is not adequately performed. We also demonstrated 
an unsatisfactory awareness of 2 hot topics of IBD preventive 
care: EBV status at the start of AZA therapy and screening for 
latent TB before anti–tumor necrosis factor (anti-TNF) agents. 
Overall, the majority of the analyzed variables were modestly 
impacted by the ESPGHAN recommendations.

Inflammatory bowel disease is considered a condition 
at high risk of opportunistic infections, particularly in child-
hood.19, 20 Strategies that can be used to decrease the hazard 
of opportunistic infections include screening, chemoprophy-
laxis, and vaccination.7 In line with the literature, which re-
ports nonsatisfactory immunization coverage in Europe and 
North America,21, 22 our cohort shows insufficient rates for 
MMR, Haemophilus influenzae, meningococcus C, pneumo-
coccus, chickenpox, papillomavirus, and rotavirus. As a conse-
quence of this overall tendency, only 8.8% of children showed 
complete immunization at diagnosis. These alarming findings 
once more point out the essential role of the IBD practitioner, 
who should promptly test immunization for the most notable 
vaccine-preventable diseases. Indeed, the period from diagnosis 
to the initiation of immunosuppressive therapy should be con-
sidered a crucial window of opportunity for appropriate vac-
cination before the initiation of immunosuppressive therapy. 
In 2015, Lester et al. surveyed 178 North American pediatric 
GIs, demonstrating that at diagnosis only half  of them asked 
verbally about immunization status, 31% obtained records, and 
only 9% required specific serologies.13 More recently, deBruyn 
and colleagues reported that despite adequate vaccination cov-
erage, a high percentage of the children with IBD showed low 
serologic protection against the main vaccine-preventable child-
hood infections.23 In our cohort, we observed a significant in-
crease of serological titer evaluation after the publication of a 
paper by Veereman et  al.10 Nevertheless, proving incomplete 
immunization status did not necessarily translate into active 
vaccination catch-up, which was performed only in 18.6% of 
children. When analyzing the reasons for not performing vac-
cine catch-up, we found that only in about 27.8% of children was 
there an immediate need to start IM therapy, whereas in the re-
maining cases parental refusal, vaccination costs, and unknown 
causes were reported. These factors can be certainly improved 
with a major commitment of pediatric GIs and with an increase 
in educational efforts. Actually, different studies demonstrated 
that specific campaigns are able to revert this tendency.24–26 
Fleurier and colleagues reported a significant increase in vacci-
nation coverage in 92 French children with IBD after an aware-
ness campaign on the risk of infection.26 Most of these efforts 
are currently being perpetuated for annual influenza vaccina-
tion. In 2015, Huth and colleagues reported the successful re-
sults of 2-year prospective study.27 The authors used 2 different 
strategies: the administration of an educational module with or 
without vaccine access in the clinic. Both strategies led to sig-
nificant increases in the vaccination rate, from 34% at baseline 
to 75% and 89.5%, respectively.27 In our multicenter study, we 

observed a significant increase in the influenza vaccination rate 
from 24.3% to 33% after 2012. Although significant, this result 
cannot be considered satisfactory, and it still confirms that the 
publication of guidelines needs to be followed by specific strat-
egies for their widespread implementation.

Over the last 2 decades, pediatric IBD therapeutic strat-
egies have profoundly evolved, leading to an increasing use of 
more aggressive “top-down” approaches with the early intro-
duction of biologics.28, 29 Our study gives a clear overview of this 
tendency, as demonstrated by the significant rise of biologics 
as firstline therapy and the decreased use of conventional im-
munosuppressants in children diagnosed after 2012. Despite 
this trend, our data show that >50% of children are still ex-
posed to AZA, which remains one of the mainstays of pedi-
atric IBD. This finding is particularly remarkable if  we take into 
account the recent controversial warning on thiopurines’ use, 
due to their potential relationship with EBV infection and the 
risk of lymphoproliferative disorders.31, 31 These potential risks 
led the ECCO to state in 2014 that EBV IgG screening should 
always be considered before initiation of immunomodulatory 
treatment and that anti-TNFs are preferred in seronegative 
children.11 Despite these recommendations, in our cohort only 
21.9% of children starting AZA were checked for EBV status, 
and among those tested, AZA was started in almost all the 
cases of seronegative EBV patients, irrespective of sex.

The above-mentioned increase of anti-TNF agents’ use, 
together with the recrudescence of TB-multiresistant strains 
in Europe, has also raised new concerns regarding biologics’ 
safety.32 It is well elucidated that anti-TNFs increase the risk of 
TB, particularly the reactivation of latent TB, and that when 
TB occurs in children on biologics therapy it is more commonly 
atypical, extrapulmonary, and disseminated.33, 34 According to 
the ECCO guidelines, latent TB should be diagnosed by a com-
bination of patient history, chest x-ray, TST, and interferon-
gamma release assays (IGRA) according to local prevalence 
and national recommendations.6 Our results demonstrate that 
a considerable inconsistency in TB screening remains in chil-
dren with IBD starting biologics. Indeed, we observed a lack 
of standardization, with 9 different diagnostic strategies, and 
a huge variation among different countries. In some cases, we 
also observed a high percentage of inappropriateness: an ex-
ample is represented by the 30% rate of chest x-ray performed 
as the only screening test before June 2012, without TST or 
IGRA. This approach, which obviously lacks the proper sen-
sitivity to exclude latent TB, was decreased in the children in 
Group 2, but was still performed in 15% of the children.

The present study is not without limitations. The main 
drawback is obviously related to the retrospective nature, which 
may have resulted in missing data, especially clinical and mi-
crobiological findings. In addition, the concrete possibility of 
recall biases needs to be taken into account. Otherwise, the 
main strength of the study lies in the large sample size, well dis-
tributed among 13 different ESPGHAN tertiary centers, which 
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gives us a very precise picture of the application of the recom-
mendations in Europe and Israel.

In conclusion, the VIP-IBD study demonstrated poor im-
munization status at diagnosis in children with IBD, which is fre-
quently not followed by proper vaccination catch-up. Moreover, 
pediatric GIs seem not to perceive the risks of thiopurines in 
relation to EBV status and frequently do not adequately screen 
children with IBD for latent TB before starting anti-TNFs. On 
the basis of these findings, the overall impact of the current 
guidelines on vaccination and immunization status in children 
with IBD appears unsatisfactory, highlighting an urgent need 
for further educational efforts to disseminate the available re-
commendations and to promote their correct application.

SUPPLEMENTARY DATA
Supplementary data are available at Inflammatory Bowel 

Diseases online.
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