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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 Ato 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 3™ vaccine, M: interval

weeks between 2™ and 3™ 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 3 vaccine, M: interval weeks between 2" and

3 vaccine dose.
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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



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 3" vaccine, M: interval weeks between

2"d and 3 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.



Wild-type

BA.1

BA.4/5

Variable N GMR (95% CI) P
Infliximab (vs Vedolizumab) 614/767 hIi—- 0.81(0.56, 1.18) 0.27
Age (per decade) 7671767 !: 0.89 (0.81, 0.98) 0.013
1
Sex: Male (vs Female) 386/767 '—I—i| 0.79 (0.58, 1.06) 0.12
BMI 7671767 :- 1.03 (1.01, 1.05) 0.0037
1
Non-white race 35/767 i —— 1.90 (1.26, 2.86) 0.0023
Thiopurine 345/767 l—.—‘i 0.73 (0.53, 0.99) 0.042
i
Methotrexate 61/767 '—-:—i 0.94 (0.44, 1.98) 0.86
Steroids 271767 '—;—.—‘ 1.44 (0.82, 2.53) 0.20
Heterologous (vs Homologous) 462/767 i — 1.52 (1.15, 2.01) 0.0034
|
Interval weeks: doses 2 -3 7671767 :l 1.04 (1.00, 1.07) 0.035
Interval weeks: dose 3 - sampling 767/767 i: 0.93 (0.87, 0.99) 0.021
o o2 s 1 3
Variable N GMR (95% CI) p
Infliximab (vs Vedolizumab) 614/767 —— ; 0.22 (0.13, 0.37) <0.0001
Age (per decade) 7671767 Ii 0.80(0.71, 0.91) 0.00068
i
Sex: Male (vs Female) 386/767 '—l—i—‘ 0.78 (0.53, 1.16) 0.22
BMI 7671767 :- 1.02 (0.99, 1.06) 0.18
Non-white race 35/767 i —— 2.156 (1.27, 3.62) 0.0041
Thiopurine 345/767 )—.—é 0.67 (0.45, 0.98) 0.038
1
Methotrexate B81/767 '—I—é—' 0.72(0.24, 2.19) 0.57
Steroids 27/767 >—’;—.—* 1.22 (0.56, 2.67) 0.62
Heterologous (vs Homologous) 462/767 i—il—i 1.15 (0.78, 1.71) 0.47
1
Interval weeks: doses 2 -3 7671767 :I 1.05 (1.00, 1.09) 0.045
Interval weeks: dose 3 - sampling  767/767 i: 0.90 (0.83, 0.97) 0.0080
o1 oz s 1 H
Variable N GMR (95% Cl) P
Infliximab (vs Vedolizumab) 614/767 | —l— i 0.15 (0.09, 0.25) <0.0001
Age (per decade) 767/767 ] I 0.70 (0.62, 0.80) <0.0001
Sex: Male (vs Female) 386/767 —— i 0.53 (0.35, 0.82) 0.0037
BMI 767767 :- 1.03 (1.00, 1.08) 0.098
1
Non-white race 35/767 I —— | 242(1.41,4.17) 0.0014
Thiopurine 345/767 —— é 0.57 (0.37, 0.87) 0.0085
Methotrexate 61/767 l—-—;—l 0.72 (0.26, 2.02) 0.54
Steroids 271767 -—é—' 1.01 (0.35, 2.90) 0.99
1
Heterologous (vs Homologous) 462/767 é—l—i 1.44 (0.97, 2.13) 0.070
Interval weeks: doses 2 -3 767/767 II 1.04 (0.99, 1.09) 0.090
Interval weeks: dose 3 - sampling 767/767 ] 0.85(0.78, 0.94) 0.0011




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.



Wild-type

BA.1

BA.4/5

Variable N GMR (95% ClI) p
Infliximab (vs Vedolizumab) 257/521 0.74 (0.55, 0.99) 0.043
Age (per decade) 521/521 0.92 (0.82, 1.02) 0.12
Sex: Male (vs Female) 285/521 1.01 (0.74, 1.37) 0.95
BMI 521/521 1.02 (1.00, 1.03) 0.047
Non-white race 39/521 1.75 (1.16, 2.65) 0.0081
Thiopurine 197/521 —— 0.92 (0.68, 1.26) 0.62

i
Methotrexate 28/521 '—.—é—l 0.60 (0.26, 1.36) 0.22
Steroids 371521 !—.-;—| 0.85 (0.39, 1.86) 0.68

I
Heterologous (vs Homologous) 278/521 i —— 1.66 (1.23, 2.25) 0.00092

i
Interval weeks: doses 2 - 3 521/521 :I 1.03 (1.00, 1.07) 0.071
Interval weeks: dose 3 - sampling  521/521 -: 0.90 (0.84, 0.96) 0.0021

!
Variable N GMR (95% CI) P
Infliximab (vs Vedolizumab) 257/521 0.17 (0.12, 0.24) <0.0001
Age (per decade) 521/521 0.84 (0.76, 0.93) 0.00083
Sex: Male (vs Female) 285/521 0.94 (0.67, 1.33) 0.73
BMI 521/521 1.00 (0.97, 1.03) 0.95
Non-white race 39/521 1.09 (0.67, 1.77) 0.74
Thiopurine 197/521 0.76 (0.54, 1.08) 0.13
Methotrexate 28/521 |—————— 0.23 (0.08, 0.64) 0.0048
Steroids 37/521 0.66 (0.38, 1.13) 0.13
Heterologous (vs Homologous) 278/521 1.12 (0.81, 1.56) 0.49
Interval weeks: doses 2 - 3 521/521 1.05 (1.01, 1.10) 0.029
Interval weeks: dose 3 -sampling 521/521 0.88 (0.82, 0.94) 0.00048
Variable N GMR (95% ClI) p
Infliximab (vs Vedolizumab) 2571521 0.20 (0.14, 0.28) <0.0001
Age (per decade) 521/521 0.75 (0.65, 0.86) <0.0001
Sex: Male (vs Female) 285/521 '_.._| 1.03 (0.68, 1.56) 0.90
BMI 521/521 :- 1.01(0.99, 1.03) 0.50

j
Non-white race 39/521 '—;'—-—i 1.55 (0.72, 3.33) 0.27
Thiopurine 197/521 —— ; 0.55 (0.37, 0.81) 0.0028
Methotrexate 28/521 '—.—%—' 0.61 (0.25, 1.49) 0.28
Steroids 37/521 l—.—é—' 0.53 (0.25, 1.11) 0.090
Heterologous (vs Homologous) 278/521 >—i—| 1.11(0.75, 1.64) 0.60
Interval weeks: doses 2-3 521/521 1.02 (0.97, 1.06) 0.46
Interval weeks: dose 3 - sampling 521/521 0.86 (0.79, 0.94) 0.0013




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.

Variable HR (95% CI) p
Infliximab (vs Vedolizumab) —— 1.06 (0.52, 2.18) 0.87
Age (per decade) II-!E 0.82 (0.71, 0.94) 0.0065
1
Sex: Male (vs Female) —— 1.13 (0.66, 1.93) 0.67
BMI [ ] 1.01 (0.97, 1.04) 0.78
Non-white race —_— 0.66 (0.22, 1.96) 0.45
PRO2 active IBD disease f—'—l—' 1.42 (0.81, 2.49) 0.23
1
1
Thiopurine '—.I—' 0.96 (0.56, 1.64) 0.87
1
Methotrexate L I 0.17 (0.04, 0.75) 0.019
Steroids = | 0.37 (0.07, 1.93) 0.24
1
Heterologous (vs Homologous) ——— 1.43 (0.77, 2.63) 0.26
1
Interval weeks: doses 2 - 3 :I 1.04 (0.98, 1.10) 0.24
0.05 01 02 0 ! 2
Variable HR (95% CI) P
Infliximab (vs Vedolizumab) '—-_5_' 0.75 (0.43, 1.29) 0.29
Age (per decade) s 2 0.96 (0.79, 1.17) 0.68
Sex: Male (vs Female) —— 1.18 (0.75, 1.85) 0.47
BMI [ 1.01 (0.97, 1.05) 0.61
Non-white race — 1.42 (0.68, 2.99) 0.35
1)
PRO2 active IBD disease —— 0.66 (0.38, 1.15) 0.14
]
Thiopurine ——— 0.73 (0.44, 1.22) 0.23
Methotrexate — 1.28 (0.38, 4.33) 0.70
Steroids — . 0.27 (0.12, 0.58) 0.00091
Heterologous (vs Homologous) '—I—i—' 0.65 (0.36, 1.18) 0.16
Interval weeks: doses 2 -3 | 1.06 (1.00, 1.12) 0.034
1
log(WT) . 1.06 (0.87, 1.30) 0.55
log(BA.1) -ila 0.99 (0.85, 1.15) 0.91
log(BA.4/5) L 0.91 (0.82, 1.02) 0.10
1

T
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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.

12



Variable HR (95% CIl) p
Ll
Infliximab (vs Vedolizumab) , —— 2.84 (1.36, 5.93) 0.0054
Age (per decade) '-l-'i 0.71 (0.56, 0.92) 0.0086
Sex: Male {vs Female) i 1.54 (0.78, 3.01) 0.21
1
BMI I- 1.02 (1.00, 1.05) 0.054
1
1
Non-white race L r 0.20 (0.03, 1.53) 0.12
'
PRO2 active IBD disease ——a— 2.08 (0.63, 6.83) 0.23
Thiopurine n—I—-—| 0.63 (0.31, 1.28) 0.20
1
Methotrexate —— 0.45 (0.11, 1.85) 0.27
1
Steroids l—.-i—l 0.81 (0.20, 3.27) 0.77
Heterologous (vs Homologous) —— 0.87 (0.45, 1.70) 0.68
Interval weeks: doses 2-3 .- 1.12 (1.04, 1.19) 0.0015
0.05 01 0.2 05 ‘I\ 2 5
Variable HR (95% CI) p
Infliximab (vs Vedolizumab) + 1.11 (0.52, 2.34) 0.79
Age (per decade) I- 0.93 (0.74, 1.19) 0.57
!
Sex: Male (vs Female) —— 0.58 (0.27, 1.29) 0.18
BMI 'p 1.10 (1.01, 1.19) 0.019
|
Non-white race i‘—.—' 5.89 (1.10, 31.49) 0.038
PRO2 active IBD disease —— 0.97 (0.29, 3.27) 0.97
Thiopurine —— 0.86 (0.28, 1.54) 0.34
Methotrexate —i— 1.26 (0.44, 3.61) 0.66
Steroids —— ' 0.13 (0.05, 0.35) <0.0001
|
Heterologous (vs Homologous) i'—-—' 3.00(1.10, 8.16) 0.032
Interval weeks: doses 2 - 3 | | 1.05 (0.93, 1.18) 0.44
log(WT) — 0.77 (0.47, 1.26) 0.30
log(BA.1) '1:-.—' 1.36 (0.92, 2.01) 0.13
log(BA.4/5) t 0.68 (0.54, 0.84) 0.00058
005 01 0.2 05 ‘: 2 5 10 20

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

13



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

variable.

Variable HR (95% CI) p

Infliximab (vs Vedolizumab) : i 1.21 (0.48, 3.06) 0.69
I

Age (per decade) '—I—E' 0.87 (0.73, 1.03) 0.10

Sex: Male (vs Female) '_.F_| 1.07 (0.59, 1.95) 0.82
I

BMI I- 1.01(0.99, 1.04) 0.30
I

Non-white race - . ! 0.55 (0.17, 1.84) 0.33

Crohn's disease (vs UC or IBDU) !—E—I—i 1.31 (0.68, 2.51) 0.42

PRO2 active IBD disease m 0.96 (0.41, 2.24) 0.93

Heterologous (vs Homologous) '—-.—' 0.99 (0.52, 1.88) 0.98
I

Steroids .- 1.04 (0.36, 2.97) 0.95

Interval weeks: doses 2 - 3 . 1.06 (1.00, 1.13) 0.050

0.2 0.5 ; 2

Variable HR (95% Cl) p
T

Infliximab (vs Vedolizumab) — 1.45 (0.71, 2.95) 0.31
1

Age (per decade) — 1.13 (0.89, 1.44) 0.31

Sex: Male (vs Female) — 1.32 (0.69, 2.51) 0.41

BMI m 1.04 (0.99, 1.09) 0.14

Non-white race l , 0.81(0.38, 1.71) 0.58

Crohn's disease (vs UC or IBDU) '- 1.03 (0.53, 2.02) 0.93
1

PROZ2 active IBD disease = : 0.73(0.31, 1.73) 0.47

Heterologous (vs Homologous) '—*—' 1.01(0.58, 1.77) 0.97
1

Steroids = T 0.56 (0.26, 1.22) 0.15

Interval weeks: doses 2 - 3 L 1 1.04 (0.97, 1.12) 0.23
1

log(WT) —E— 0.94 (0.74, 1.19) 0.60
1

log(BA.1) —— 1.19 (0.96, 1.48) 0.12
1

log(BA.4/5) il | 0.81 (0.71, 0.93) 0.0027
:

rod

T
0.5

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

14



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.

Variable HR (95% CI) p
Infliximab (vs Vedolizumab) é—I—' 1.81(0.97, 3.41) 0.064
Age (per decade) il E 0.71 (0.59, 0.84) 0.00015
Sex: Male (vs Female) '-E—.—' 1.49 (0.88, 2.50) 0.13
i
BMI I- 1.03 (0.99, 1.08) 0.15
Non-white race l—.—i—' 0.38 (0.09, 1.69) 0.21
1
Crohn's disease (vs UC or IBDU) '—I—E—l 0.77 (0.40, 1.48) 0.43
1
PRO2 active IBD disease E'—I—| 1.94 (1.086, 3.58) 0.033
Ll
Heterologous (vs Homologous) '—i—.—' 1.33(0.73, 2.41) 0.35
i
Steroids » : 0.07 (0.01, 0.58) 0.013
i
Interval weeks: doses 2 - 3 .- 1.07 (1.00, 1.15) 0.047
0.02 0.05 01 02 a5 : 2
Variable HR (95% ClI) p
T
Infliximab (vs Vedolizumab) —— 1.11 (0.64, 1.95) 0.70
Age (per decade) i 1.01 (0.86, 1.18) 0.94
1
Sex: Male (vs Female) ——- 0.63 (0.35, 1.14) 013
1
|
BMI | | 1.02 (0.97, 1.08) 0.45
Non-white race E—I—- 2.51(1.01, 6.21) 0.047
'
Crohn's disease (vs UC or IBDU) '—EI—' 1.13 (0.41, 3.13) 0.81
1
PRO2 active IBD disease »—I—:H 0.52 (0.24, 1.09) 0.085
Heterologous (vs Homologous) '—EI—' 1.18 (0.44, 3.18) 0.74
Steroids —a— ' 0.29 (0.13, 0.64) 0.0021
1
Interval weeks: doses 2 - 3 [ | 1.08 (1.01, 1.15) 0.019
log(WT) —l- 0.93 (0.73, 1.19) 0.55
1
log(BA.1) il 1.09 (0.87, 1.36) 0.43
log(BA.4/5) E 0.93 (0.78, 1.09) 0.37
1

o
wn
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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.

16



Variable HR (95% CI) p
Infliximab (vs Vedolizumab) 'i-l-l 2.06 (0.85, 5.00) 0.11

i
Age (per decade) ] 0.73 (0.53, 0.99) 0.044
Sex: Male (vs Female) lil-i 1.92 (0.86, 4.27) 0.11
BMI [ 1.04 (0.99, 1.10) 0.10
Non-white race —l— i 0.00 (0.00, 0.00) <0.0001

i
Crohn's disease (vs UC or IBDU) I—-I—i 0.78 (0.23, 2.63) 0.69
Thiopurine n-l1'| 0.53 (0.22, 1.26} 0.15
Methotrexate '—-—‘:-l 0.34 (0.07, 1.58) 0.17
Steroids '—:.—l 1.39 (0.41, 4.65) 0.60
Heterologous (vs Homologous) E'-I# 3.49 (1.24, 9.79) 0.018
Interval weeks: doses 2 - 3 — 1.15 (1.05, 1.25) 0.0021

16708 16507 1606 16105 00801 0001 01 01 1
B
Variable HR (95% CIl) p
Infliximab (vs Vedolizumab) '—i.—' 1.56 (0.64, 3.82) 0.33
Age (per decade) '—l:—' 0.92 (0.64, 1.33) 0.67
Sex: Male {(vs Female) '—I-i—' 0.77 (0.34, 1.75) 0.53
BMI [ 1.03 (0.98, 1.08) 0.31
Crohn's disease (vs UC or IBDU) '—-—E—' 0.72 (0.23, 2.27) 0.57
Thiopurine '—é—I—' 1.43 (0.42, 4.90) 0.57
Methotrexate -—;—I—- 2.69 (0.65, 11.18) 0.17
Steroids —— i 0.18 (0.04, 0.81) 0.025
Heterologous (vs Homologous) '—I%—’ 0.82 (0.27, 2.49) 0.72
Interval weeks: doses 2 - 3 :I 1.04 (0.94, 1.16) 0.42
log(WT) '—I—u 0.88 (0.61, 1.26) 0.49
log(BA.1) '-:-' 1.06 (0.83, 1.35) 0.64
log(BA.4/5) '-'-i 1.11 (0.89, 1.38) 0.37
00s 01 02 05 1 2 5 10

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.

Variable HR (95% CI) p
Infliximab (vs Vedolizumab) — 1.16 (0.59, 2.27) 0.67
Age (per decade) I-l-li 0.80 (0.68, 0.93) 0.0038
1
Sex: Male (vs Female) —— 1.02 (0.64, 1.62) 0.95
1
BMI I- 1.01 (0.98, 1.04) 0.44
1
Non-white race — 0.48 (0.19, 1.23) 0.13
1
Crohn's disease (vs UC or IBDU) '—I-—' 1.05 (0.65, 1.68) 0.84
i
Thiopurine I—I-—i 1.01 (0.60, 1.71) 0.96
i
Methotrexate L 1 0.34 (0.08, 1.35) 0.12
1
Steroids = . ' 0.41(0.12, 1.43) 0.16
Heterologous (vs Homologous) —— 0.94 (0.58, 1.53) 0.80
Interval weeks: doses 2-3 :l 1.04 (0.98, 1.09) 0.21
01 02 0’5 ! z
Variable HR (95% CI) p
Infliximab (vs Vedolizumab) '—.I—' 0.94 (0.59, 1.51) 0.81
I
Age (per decade) '_.." 1.01 (0.89, 1.16) 0.85
Sex: Male (vs Female) —a— 1.04 (0.67, 1.60) 0.87
'
BMI - 1.05 (1.00, 1.11) 0.052
]
Non-white race E L 1.37 (0.65, 2.87) 0.40
Crohn's disease (vs UC or IBDU) —— 1.10 (0.64, 1.90) 0.74
Thiopurine -—I—g 0.67 (0.45, 0.99) 0.045
Methotrexate —— 0.84 (0.49, 1.45) 0.53
Steroids L ] - 0.45 (0.21, 0.97) 0.043
Heterologous (vs Homologous) -—:r—I—- 1.27 (0.76, 2.12) 0.36
Interval weeks: doses 2 - 3 | 1.07 (1.01, 1.13) 0.016
log(WT) i 0.94 (0.77, 1.15) 0.53
log(BA.1) —— 1.19 (0.96, 1.48) 0.11
log(BA.4/5) E 0.78 (0.69, 0.89) 0.00013
1

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.

A
Variable HR (95% CI) p
Infliximab (vs Vedolizumab) i 6e33 (2e33, 2e34) <0.0001
Age (per decade) i 1e-7 (6e-8, 2e-7) <0.0001
Sex: Male (vs Female) i 3e-13 (9e-14, 1e-12) <0.0001
BMI :- 1869 (1707, 2046) <0.0001
Non-white race i 2e59 (3e58, 1e60) <0.0001
Crohn's disease (vs UC or IBDU) [ | i 1e-52 (5e-53, 5e-52) <0.0001
|
Thiopurine i 5e7 (2e7, 1e8) <0.0001
'
Methotrexate = E 3e-57 (1e-57, 1e-56) <0.0001
PRO2 active IBD disease 9e16 (3216, 2¢17) <0.0001
Heterologous (vs Homologous) i 6e34 (2e34, 2e35) <0.0001
Interval weeks: doses 2 -3 i 7e5 (5eb, 8eb) <0.0001
1080 '
B
Variable HR (95% CI) p
Infliximab (vs Vedolizumab) E 1e15 (4e14, 4e15) <0.0001
Age (per decade) E 5e14 (2e14, 1e15) <0.0001
BMI IE 0.11 (0.10, 0.13) <0.0001
Crohn's disease (vs UC or IBDU) IE i 40.89 (5.76, 290.30) 0.00021
Thiopurine l* 1.16 (0.26, 5.26) 0.85
Methotrexate | E 4e-9 (9e-10, 2e-8) <0.0001
PRO2 active IBD disease 'i-' 1.00 (0.14, 7.10) 1
Heterologous (vs Homologous) E = 810.2 (198.8, 3302) <0.0001
Interval weeks: doses 2 -3 :I 2.86 (2.01, 4.07) <0.0001
log(WT) - 2.14 (1.45, 3.15) 0.00012
log(BA.1) i 1.00 (0.69, 1.44) 1
log(BA.4/5) q 0.92 (0.68, 1.24) 0.57
i

1e-08




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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Variable HR (95% ClI) p
1
Infliximab (vs Vedolizumab) —a— 1.43 (0.79, 2.60) 0.23
Age (per decade) HilH E 0.80 (0.70, 0.91) 0.00057
Sex: Male (vs Female) — 1.27 (0.84, 1.90) 0.26
BMI '- 1.01 (0.99, 1.04) 0.26
Non-white race — 0.43 (0.17, 1.09) 0.075
Crohn's disease (vs UC or IBDU) r—'-—' 1.07 (0.68, 1.69) 0.78
1
Thiopurine n—I—-—- 0.84 (0.54, 1.31) 0.45
1
Methotrexate i S 0.21 (0.07, 0.70) 0.011
PRO2 active IBD disease *—E—I—' 1.38 (0.83, 2.30) 0.21
Heterologous (vs Homologous) —— 1.11 (0.73, 1.69) 0.64
Interval weeks: doses 2 - 3 :I 1.05 (1.01, 1.10) 0.024
OI1 052 0'5 ’ é
Variable HR (95% Cl) p
Infliximab (vs Vedolizumab) -—E—I—' 1.12 (0.75, 1.66) 0.59
1
Age (per decade) '_-._' 0.99 (0.88, 1.12) 0.93
Sex: Male (vs Female) —— 0.95 (0.66, 1.37) 0.79
BMI '- 1.04 (1.00, 1.07) 0.041
Non-white race E L 1.34 (0.73, 2.47) 0.34
1
Crohn's disease (vs UC or IBDU) ] 1.03 (0.62, 1.71) 0.90
1
Thiopurine >—I—E—' 0.85 (0.59, 1.22) 0.38
Methotrexate i 1.10 (0.52, 2.31) 0.80
1
PRO2 active IBD disease i A 0.65 (0.39, 1.08) 0.099
1
Heterologous (vs Homologous) : L 1.10 (0.67, 1.80) 0.71
Interval weeks: doses 2 - 3 b ] 1.05 (1.01, 1.10) 0.024
1
log(WT) —— 0.94 (0.80, 1.10) 0.44
log(BA.1) il 1.12 (0.97, 1.29) 0.13
log(BA.4/5) il 0.87 (0.79, 0.96) 0.0055
;

05

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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