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Supplementary Figure 1. Performance check of the multivariate model of neutralising 

NT50 NT50 against SARS-CoV-2 wild-type virus after three vaccine doses adjusting 

for different covariables. The variables adjusted were labelled with the letters A to L in 

the Collinearity plot. Keys: A: age, B: biologics (infliximab vs vedolizumab), C: body 
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mass index, D: IBD diagnosis, E: race, F: vaccine schedule (heterologous vs 

heterologous, G: methotrexate, H: PRO2 active IBD disease, I: sex, J: steroids, K: 

thiopurine, L: interval weeks between blood sampling and 3rd vaccine, M: interval 

weeks between 2nd and 3rd vaccine dose. 
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Supplementary Figure 2. Performance check of the multivariate model of neutralising 

NT50 NT50 against BA.1 after three vaccine doses adjusting for different covariables. 

The variables adjusted were labelled with the letters A to L in the Collinearity plot. 

Keys: A: age, B: biologics (infliximab vs vedolizumab), C: body mass index, D: IBD 

diagnosis, E: race, F: vaccine schedule (heterologous vs heterologous, G: 

methotrexate, H: PRO2 active IBD disease, I: sex, J: steroids, K: thiopurine, L: interval 

weeks between blood sampling and 3rd vaccine, M: interval weeks between 2nd and 

3rd vaccine dose. 



 

4 
 

 

Supplementary Figure 3. Performance check of the multivariate model of neutralising 

NT50 NT50 against BA.4/5 after three vaccine doses adjusting for different 

covariables. The variables adjusted were labelled with the letters A to L in the 

Collinearity plot. Keys: A: age, B: biologics (infliximab vs vedolizumab), C: body mass 
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index, D: IBD diagnosis, E: race, F: vaccine schedule (heterologous vs heterologous, 

G: methotrexate, H: PRO2 active IBD disease, I: sex, J: steroids, K: thiopurine, L: 

interval weeks between blood sampling and 3rd vaccine, M: interval weeks between 

2nd and 3rd vaccine dose. 
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Supplementary Figure 4. NT50 fold reduction of BA.4/5 compared with wild-type 

strain measured by NT50 (WT/BA.4/5). Kruskal-Wallis test with Benjamini-Hochberg 

correction was performed. * p<0·05, **** p<0·0001. Red bars represent geometric 

mean and standard deviation. Imm: immunomodulators. 
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Supplementary Figure 5. Comparison of NT50 against SARS-CoV-2 variants wild-

type strain, BA.1 and BA.4/5 in IBD patients treated infliximab or vedolizumab with or 

without immunomodulators (Imm). The crossbar represented the geometric mean and 

standard deviation. Kruskal-Wallis test with Benjamini-Hochberg correction was 

performed. 
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Supplementary Figure 6. Exponentiated coefficients of multivariable linear 

regression models of log NT50 against SARS-CoV-2 wild-type strain, BA.1 and BA.4/5 

after the third vaccine dose in patients with Crohn’s disease. The resultant values 

represent the geometric mean ratio of NT50 associated with each variable. 
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Supplementary Figure 7. Exponentiated coefficients of multivariable linear 

regression models of log NT50 against SARS-CoV-2 wild-type strain, BA.1 and BA.4/5 

after the third vaccine dose in patients with ulcerative colitis. The resultant values 

represent the geometric mean ratio of NT50 associated with each variable. 
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Supplementary Figure 8. Multivariable Cox proportional hazards regression model 

of factors associated with the risk of SARS-CoV-2 breakthrough infection in all patients 

with Crohn’s disease (A) and patients with Crohn’s disease who had a breakthrough 

infection (B). The dependent variable of the Cox proportional hazards model is the 

time from third vaccine dose to breakthrough infection and the coefficients represent 

the hazard ratio (HR) of developing SARS-CoV-2 breakthrough infection for each 

variable. 
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Supplementary Figure 9. Multivariable Cox proportional hazards regression model 

of factors associated with the risk of SARS-CoV-2 breakthrough infection in all patients 

with ulcerative colitis (A) and patients with ulcerative colitis who had a breakthrough 

infection (B). The dependent variable of the Cox proportional hazards model is the 

time from third vaccine dose to breakthrough infection and the coefficients represent 



 

14 
 

the hazard ratio (HR) of developing SARS-CoV-2 breakthrough infection for each 

variable. 

 

Supplementary Figure 10. Multivariable Cox proportional hazards regression model 

of factors associated with the risk of SARS-CoV-2 breakthrough infection in all patients 

treated with immunomodulators (A) and patients with immunomodulators who had a 
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breakthrough infection (B). The dependent variable of the Cox proportional hazards 

model is the time from third vaccine dose to breakthrough infection and the coefficients 

represent the hazard ratio (HR) of developing SARS-CoV-2 breakthrough infection for 

each variable. 
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Supplementary Figure 11. Multivariable Cox proportional hazards regression model 

of factors associated with the risk of SARS-CoV-2 breakthrough infection in all patients 

without immunomodulator treatment (A) and patients without immunomodulator 

treatment who had a breakthrough infection (B). The dependent variable of the Cox 

proportional hazards model is the time from third vaccine dose to breakthrough 

infection and the coefficients represent the hazard ratio (HR) of developing SARS-

CoV-2 breakthrough infection for each variable. 
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Supplementary Figure 12. Multivariable Cox proportional hazards regression model 

of factors associated with the risk of SARS-CoV-2 breakthrough infection in all patients 

with PRO2 active IBD disease (A) and patients with active IBD who had a 

breakthrough infection (B). The dependent variable of the Cox proportional hazards 

model is the time from third vaccine dose to breakthrough infection and the coefficients 
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represent the hazard ratio (HR) of developing SARS-CoV-2 breakthrough infection for 

each variable. 

 

Supplementary Figure 13. Multivariable Cox proportional hazards regression model 

of factors associated with the risk of SARS-CoV-2 breakthrough infection in all patients 

with inactive IBD (defined by PRO2) (A) and patients with inactive IBD who had a 
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breakthrough infection (B). The dependent variable of the Cox proportional hazards 

model is the time from third vaccine dose to breakthrough infection and the coefficients 

represent the hazard ratio (HR) of developing SARS-CoV-2 breakthrough infection for 

each variable. 
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Supplementary Figure 14. Multivariable Cox proportional hazards regression model 

of factors associated with the risk of SARS-CoV-2 breakthrough infection in all patients 

with steroid treatment (A) and patients with steroid treatment who had a breakthrough 

infection (B). The dependent variable of the Cox proportional hazards model is the 

time from third vaccine dose to breakthrough infection and the coefficients represent 

the hazard ratio (HR) of developing SARS-CoV-2 breakthrough infection for each 

variable. 
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Supplementary Figure 15. Multivariable Cox proportional hazards regression model 

of factors associated with the risk of SARS-CoV-2 breakthrough infection in all patients 

without steroid treatment (A) and patients without steroid treatment who had a 

breakthrough infection (B). The dependent variable of the Cox proportional hazards 

model is the time from third vaccine dose to breakthrough infection and the coefficients 
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represent the hazard ratio (HR) of developing SARS-CoV-2 breakthrough infection for 

each variable. 
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