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Figure. Data from regional surveillance (line) and from follow-up surveys of study subjects (bars).



Table 1. Comparison of baseline chracteristics between patients with influenza A(HIN1)pdm09 vaccination and those without vaccination.

. Vaccinated Unvaccinated '
Characteristics Category P
(N=132) (N=276)
Sex Male 31 ( 23 ) 112 (41 ) <0.001
Age (years) 65.0+ 8 ( 64 ) 176 ( 64 ) 0.902
Body mass index (kg/mz) 25.0+ 20 (15 ) 49 (18 ) 0.492
Data missing 2
Steroid treatment within the last 6 months Received 5( 4 ) 5( 2 ) 0.222
Data missing 1
Underling illnesses other than liver disease 57 ( 43 ) 106 (39 ) 0.372
Diabetes mellitus 14 ( 11 ) 33 ( 12 ) 0.680
Chronic heart disease 11 (¢ 8 ) 15¢ 5 ) 0.266
Chronic renal disease 7(C 5 ) 3¢ 5 ) 0.801
Neuromuscular disease 7 5 ) 10( 4 ) 0.431
Malignant neoplasm 3( 2 ) 14 ( 5 ) 0.289
Asthma 6 ( 5 ) 8( 3 ) 0.397
Blood dyscrasia 3( 2 ) ¢ 4 ) 0.371
Others * 8( 6 ) 20( 7 ) 0.651
Smoking habit Never 103 ( 78 ) 176 ( 64 ) 0.015
Ever 16 (12 ) 53 (19 )
Current 13 ( 10 ) 47 ( 17 )
Alcohol drinking habit Never 102 (77 ) 181 ( 66 ) 0.038
Ever 21 (16 ) 57 ( 21 )
Current 9SC 7 ) 38 ( 14 )
Room space per person (m”) Mean (SD) 432 ( 259 ) 40.8 ( 26.8 ) 0.374
Unknown 3 6
Clinical characteristics at the time of recruitment
Interferon treatment Receiving 40 (30 ) 105 ( 38 ) 0.120
Data missing 1
Hepatocellular carcinoma Present 26 (20 ) 56 (21 ) 0.821
Data missing 5
Laboratory data
Platelet count (*10%mn’) <100 42 ( 32 ) 89 (32 ) 0.893
Data missing 2
Albumin level (g/dl) <35 22 (17 ) 41 ( 15 ) 0.613
Data missing 1
Prothrombin activity (%) <80 19 ( 18 ) 23 ( 13 ) 0.346
Data missing 24 105
Child-Pugh Score 5+ 43 (40 ) 72 ( 42 ) 0.675
A (5-6) 37 (34 ) 62 ( 36 ) 0.798
B (7-9) 5 5 ) 100 6 )
C(10+) 1( 1 ) 0o(C 0 )
Data missing 24 106

NOTE. Data expressed as n (%) unless otherwise indicated. Abbreviation: SD, standard deviation.

! x2 test or Wilcoxon rank sum test were emp loyed where appropriate.
2 Others included 11 atopic disease, 7 pregnancy, 5 collagen disease, 4 cerebrovascular disease, 3 chronic respiratory disease, and

1 immunosuppressive disease.



Table 2. The effectiveness of influenza A(HIN1)pdm09 vaccination and other baseline characteristics associated with outcomes during the epidemic period. !

Baseline characterist: All hospitalization Influenza-related hospitalization
aseline characteristics
n( % ) OR( 95%CI ) P n( % ) OR( 95%CT ) P
Influenza A(HIN1)pdm09 vaccine Unvaccinated 22 ( 8 ) 1.00 7( 3 ) 100
Vaccinated 6( 5 ) 043 ( 0.16-1.17 ) 0.099 11 ) 026 ( 003217 ) 0212
Albumin level (g/dl) <35 15( 24 ) 840 ( 3.66-193 ) <0.001 4( 6 ) 526 ( 125221 ) 0.024
35 13( 4 ) 100 4(1 ) 100
Steroid treatment within the last 6 months Notreceived 26 ( 7 ) 1.00 8( 2 )
Received 2(20 ) 558 ( 098317 ) 0.052 0(C 0 ) NA
Underling illnesses other than liver disease Absent 12 ( 5 ) 1.00 2( 1 ) 100
Present 16 ( 10 ) 1.82 ( 0.80-414 ) 0.154 6( 4 ) 426 ( 083218 ) 0.082

NOTE. Logistic regression model. Abbreviation: OR, Odds Ratio; CI, Confidence interval; NA, Not applicable.

" Modelincludes all variables in this table.



Table 3. The adjusted ORs of influenza A(HIN1)pdm09 vaccination for outcomes stratified according to the selected clinical characteristics.

Stratified cateeo Vaceination status N All hospitalization Influenza-related hospitalization
ination sta
gory n( % ) OR( 95%CI ) P n( % ) OR( 9%CI ) P
Entire study subjects Unvaccinated 276 22 ( 8 ) 1.00 7(3 ) 100
Vaccinated 132 6( 5 ) 043 ( 0.16-1.17 ) 0.099 1( 1 ) 026 ( 003217 ) 0212
Interferon therapy
Not receiving Unvaccinated 170 1I5(9 ) 100 5(3 ) 100
Vaccinated 9”2 5(5 ) 043 ( 0.14-1.35 ) 0.147 1( 1 ) 031 ( 003271 ) 0.287
Receiving Unvaccinated 105 7(7 ) 100 2( 2 ) NA
Vaccinated 40 1( 3 ) 040 ( 0.04-3.87 ) 0432 0(C 0 )
Platelet count (* 104/rnrr13)
>10.0 Unvaccinated 185 12( 6 1.00 3(2 ) NA
Vaccinated 90 2( 2 ) 019 ( 0.03-122 ) 0.081 0( 0 )
<10.0 Unvaccinated 89 10 ( 11 ) 1.00 4( 4 ) 100
Vaccinated 42 4 (10 )y 075 ( 021266 ) 0.655 1( 2 ) 045 ( 005431 ) 0490
Albumin level (g/dl)
>3.5 Unvaccinated 235 13( 6 ) NA 4( 2 ) NA
Vaccinated 109 0(C 0 ) 0(C 0 )
<3.5 Unvaccinated 41 9 ( 22 1.00 3(7 ) 100
Vaccinated 22 6 (27 ) 113 ( 032400 ) 0.855 1( 5 ) 060 ( 006617 ) 0670

NOTE. Logistic regression model. Abbreviation: OR, Odds Ratio; CI, Confidence interval; NA, Not applicable.
Model includes variables shown in Table 2, other than the stratified factor.
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TABLE 1. Baseline Characteristics of Participants with Inflammatory Bowel Disease

Characteristics
Age at vaccination,years
Mean &SD)
Gender
Male
Female
Disease
uc
CD
Disesase activity
Remission stage
Active stage
Immunosuppressive therapy
Not receiving (NIS group)
Receiving (IS group)
Corticosteroids
Tacrolimus
AZA/6MP
AZA/6MP monotherapy
AZA/6MP + IFX
IFX
IFX monotherapy
IFX + AZA/6MP
Prevaccination titer
HiN1 <1:10
1:10-1:20
>1:40
H3N2 <1:10
1:10-1:20
>1:40
B <1:10
1:10-1:20
>1:40

All (n=88)
n (%)

44.4 (£14.4)

51 (58)
37 (42)

45 (51)
43 (49)

74 (84)
14 (16)

30 (34)
58 (66)
6 (7

2(2)

31 (35)
21 (24)
10 (11)
33 (38)
23 (26)
10 (11

51 (58)
20 (23)
17 (19)
53 (60)
25 (28)
10 (11)
26 (30)
29 (33)
33 (38)

SD, standard deviation; UC, ulcerative colitis; CD, Crohn's diease;

NIS group, non-immunosuppressive group; IS group, immunosuppressive group;

AZA, azathioprine; 6MP, 6-mercaptopurine; IFX, infliximab

Date are expressed as n (%) of patients, unless otherwise indicated.




TABLE 2. Changes in the geometric mean titer for each strain of trivalent influenza vaccine during the study period

Influenza A (HIN1) Influenza A (H3N2) Influenza B
Geometric mean titert Fold Geometric mean titert Fold Geometric mean titert Fold
riset risef risef
Before After After Before After After Before After After
Category vaccination  vaccination season  S1/S0 vaccination vaccination season  S1/30 vaccination vaccination  season S1/S0
(S0) (81 G2t (50) [E5Y) S22+ (S0 (S1) (S2)++
Total 11 83 30 7.7 *E* 8.5 55 26 6.4 *¥* 21 95 44 4.6 *¥*
Patients
Tertile age at vaccination (years)
<38 16 94 39 5.9 #** 8 61 30 7.4 HE 20 118 57 5.8 ¥
38-48 10 108 37 11 xw* 6.6 40 17 6.1 *H* 26 113 53 4,3 *F®
>49 8 54 18 7.1 FEE 12 69 34 5.8 ¥ 16 62 28 3.9 ¥
7=.08 =11 =03 =43 =12 =.30 »=.09 p=1 =29 =16 =07 =44
Gender
Male 11 87 31 7.8 ¥ 8 45 21 5.9 ¥k 21 90 41 4.3 **
Female 10 77 28 7.6 *x* 10 71 36 7.3 FE* 20 102 50 5,1 *¥*
=82 =27 p=.14 =99 =43 =14 =43 =71 =88 »=.80 p=.68 =73
Disease
uc 9 69 24 7.5 % 9 75 35 8.5 ¥ 21 93 45 4.5 %%
CD 21 97 37 7.9 HE 8 39 19 4.8 *** 21 97 44 4,77 *
=49 =17 =11 =14 p=51 p=.06 =02 =15 =98 p=.60 p=-86 p=.84
Disease activity
remission
stage 10 76 27 7.6 *E* 8 50 24 6.2 *x* 19 90 43 4,6 *x*
active stage 16 131 47 8.0 ** 11 88 38 8.0 ** 30 131 49 4.4 **
=30 =13 =17 =89 =49 p=.04 =23 p=.53 p=.30 p=.38 =90 =74
Immunosuppressive therapy
- (NIS
10 88 33 8.4 ¥** 13 73 35 5,7 wik 27 90 45 3.3 *
ir:;p;mup) 11 80 28 7.4 FEk 7 47 22 6.8 18 98 44 5.5 *¥*
=76 =058 =61 =99 p=.001 =12 p=.045  p=28 =18 p=.56 =99 =10
Corticosteroids
- 10 78 29 7.6 *FE 8.7 47 22 5,3 *k 20 86 39 4.2 *k*
+ 20 180 45 g ** 6.3 508 226 81 ** 28 403 202 14 *
=20 =12 =39 =94 =28 p=.0004 p»=001 p=.0002 p=.63 p=.002 =002  p=07
Tacrolimus
- 11 83 30 7.7 FxE 8.6 56 27 6.4 x* 21 96 45 4.5 *x
+ 10 80 20 8 5 28 10 5.7 7 80 20 11
=47 =97 =62 =79 =26 =52 =30 p=.85 =24 p=.69 =34 =29
AZA/6MP
- 12 97 32 7.8 wk 9.4 51 25 5.4 ¥k 21 91 43 4.3 *xE
+ 8.2 61 26 7.5 Fw* 7.2 63 28 8.7 i 20 102 47 5,2 wkx
=12 p=.04 =53 =94 =12 p=.56 p=64  p=.099 =41 p=41 =70 p=76
IFX
- 10 82 31 8.3 ¥ 9 77 37 8.2 ¥ 25 112 55 4.4 F%*
+ 12 83 28 6.8 *¥* 7 31 15 4.2 ¥** 15 72 30 4.9 ¥
=61 p=.85 =11 =67 p=27 =.004 =002 p=.09 =.04 =19 =09 =173
Prevaccination titer
<1:10 5 73 21 15 *** 5 42 19 8.3 ¥¥* 5 58 23 12 *#%
1:10-1:20 15 83 29 et 12 70 30 5.7 *¥* 13 76 31 5.6
>1:40 74 120 77 1.6 ** 61 130 86 2.1 ** 91 170 102 1.9 ®¥%
p<.0001 p=.02 p=.001 p<.0001 p<.0001 p=.002 p=.001 p<.0001 p<.0001 =004 p<.0001 p<.0001

UC, ulcerative colitis; CD, Crohn's diease; NIS group, non-immunosuppressive group; IS group, immunosuppressive group; AZA, azathioprine;

6MP, 6-mercaptopurine; IFX, infliximab

T Wilcoxon signed-rank test for intracategory comparisons, and either the Wilcoxon rank-sum test or the Kruskal-Wallis test for intercategory

* p<d, ¥ p<05, ** p<0001

ftexcluded influenza infected patients for 3 physician diagnosed influenza and patinets (3 of HIN1 and 1of B) serologically diagnosed influenza.




TABLE3. Number with Seroprotection Proportion (>1:40), n (%)
Influenza A (HIN1) Influenza A (H3N2) Influenza B
Category S0 S1 S2 S0 S1 S2 S0 S1 s2
Total Patients 17 (19%) 71 (81%) 41 (51%) 10 (11%) 54 (61%) 31 (37%) 33 (38%) 76 (86%) 55 (66%)
Tertile age at vaccination (years)
<38 10 (33%) 26 (87%) 18 (69%) 3 (10%) 20 (67%) 12 (42%) 13 (43%) 29 (97%) 22 (81%)
38-48 4 (13%) 27 (90%) 16 (57%) 0 (0%) 15 (50%) 6(21%) 13 (43%) 27 (90%) 20 (69%)
>49 3 (11%) 18 (64%) 7 (26%) 7 (25%) 19 (68%) 13 (48%) 7 (25%) 20 (71%) 13 (48%)
=19 =03 p=.002 p=.06 =95 p=.70 p=.53 =006 =.01
Gender
Male 11 (21%) 40 (78%) 27 (55%) 5 (10%) 29 (57%) 14 (29%) 19 (37%) 42 (82%) 30 (63%)
Female 6 (16%) 31 (84%) 14 (44%) 5 (14%) 25 (68%) 17 (49%) 14 (38%) 34 (92%) 25 (71%)
p=.65 p=.53 =32 =56 =31 p=.06 =59 =20 p=.40
Disease
uc 5 (11%) 34 (76%) 16 (87%) 5 (11%) 32 (71%) 19 (43%) 16 (36%) 40 (89%) 31 (70%)
CcD 12 (28%) 37 (86%) 25 (66%) 5 (12%) 22 (51%) 12 (30%) 17 (40%) 36 (84%) 24 (62%)
p=.048 =21 =01 =57 p=.06 =21 p=.61 =48 =39
Disesase activity
remission stage 13 (18%) 58 (78%) 33 (49%) 8(11%) 23 (33%) 47 (68%) 26 (35%) 63 (85%) 47 (68%)
active stage 4 (29%) 13 (93%) 8 (62%) 2 (14%) 8 (57%) 8 (57%) 7 (50%) 13 (93%) 8 (57%)
=63 =21 =39 =93 =04 p=.43 p=.50 =44 =43
Immunosuppressive therapy
~ (NIS group) 5 (17%) 25 (83%) 14 (50%) 7 (23%) 23 (77%) 13 (45%). 11 (37%) 26 (87%) 19 (66%)
+ (IS group) 12 (21%) 46 (79%) 27 (51%) 3 (5%) 31 (53%) 18 (33%) 22 (38%) 50 (86%) 36 (87%)
=50 =65 =94 =002 =06 =217 =02 =95 =92
Corticosteroids
- 15 (18%) 65 (79%) 37 (49%) 10 (12%) 48 (59%) 26 (33%) 30 (37%) 70 (85%) 49 (64%)
+ 2 (33%) 6 (100%) 4 (67%) 0 (0%) 6 (100%) 5 (83%) 3 (50%) 6 (100%) 6 (100%)
p=44 =21 =41 =45 p=.04 =01 .66 =31 =07
Tacrolimus
- 17 (20%) 69 (80%) 41 (52%) 10 (12%) 53 (62%) 31 (38%) 33 (38%) 74 (86%) 54 (67%)
+ 0 (0%) 2 (100%) 0 (0%) 0 (0%) 1 (50%) 0 (0%) 0 (0%) 2 (100%) 1 (50%)
=03 =48 =14 =51 =4 =27 =54 p=57 =62
AZA/BMP
- 13 (23%) 50 (88%) 28 (53%) 8 (14%) 35 (61%) 18 (33%) 20 (35%) 49 (86%) 35 (65%)
+ 4 (13%) 21 (68%) 13 (46%) 2 (6%) 19 (61%) 13 (45%) 13 (42%) 27 (87%) 20 (69%)
=36 =02 =58 =29 7=.99 =27 =12 =88 p=170
IFX
- 9 (16%) 44 (80%) 24 (48%) 8 (15%) 39 (71%) 24 (46%) 23 (42%) 50 (91%) 39 (75%)
+ 8 (24%) 27 (82%) 17 (55%) 2 (6%) 15 (45%) 7 (22%) 10 (30%) 26 (79%) 16 (52%)
=55 =83 =55 =50 =02 =08 p=.16 =11 =03
Prevaccination titer
<1:10 0 (0%) 35 (69%) 18 (40%) 0 (0%) 28 (53%) 12 (24%) 0 (0%) 17 (65%) 11 (42%)
1:10-1:20 0 (0%) 19 (95%) 8 (40%) 0 (0%) 16 (64%) 9 (38%) 0 (0%) 26 (90%) 15 (57%)
>1:40 17 (100%) 17 (100%) 15 (94%) 10 (100%) 10 (100%) 10 (100%) 33 (100%) 33 (100%) 30 (94%)
£<.0001 =003 =001 2<.0001 =02 p<.0001 p<.0001 2=.0005 7=.0001

UC, ulcerative colitis; CD, Crohn's diease; NIS group, non-immunosuppressive group; IS group, immunosuppressive group;

AZA, azathioprine; 6MP, 6-mercaptopurine; IFX, infliximab

Date are expressed as n (%) of patients, unless otherwise indicated.

X2 test between 2 categories and the Mantel-extension method for trend test among 3 categories.




TABLE4. Factors associated with seroprotection after trivalent influenza vaccination

influenza A(H1N1) influenza A(H3N2) influenza B

Category OR (95% CI) P OR (95% CD) P OR (95% CI) P
Tertile age at vaccination (years)
<38 1.00 1.00 1.00
38-48 3.06 (0.45-21) 0.26 0.39 (0.11-1.31) 0.13 0.27 (0.02-3.25) 0.30
>49 0.24 (0.24-1.41) 0.11 0.60 (0.16-2.21) 0.44 0.04 (0.003-0.56) 0.02
Disesase activity
remission stage 1.00 1.00 1.00
active stage 4.44 (0.38-52) 0.24 4.01 (0.82-20) 0.09 1.96 (0.18-22) 0.59
AZA/6MP

- 1.00 1.00 1.00

+ 0.20 (0.06-0.72) 0.01 1.64 (0.72-3.74) 0.24 1.42 (0.89-5.22) 0.60
IFX

- 1.00 1.00 1.00

+ 1.19 (0.39-3.64) 0.76 0.37 (0.16-0.86) 0.02 0.18 (0.04-0.82) 0.03
Prevaccination titer
<1:10 1.00 1.00 1.00
1:10-1:20 8.25 (0.88-77) 0.06 1.62 (0.58-4.53) 0.36 8.92 (1.13-71) 0.04

AZA, azathioprine; 6MP, 6-mercaptopurine; IFX, infliximab

Logistic regression model: CI, confidence interval; OR, odds ratio.
Prevaccination titer of >1:40 were excluded (Data of 71 for H1N1, 78 for H3N2, and 55 for B were analyzed.)

Model included age at vacination (years), disease activity, AZA, IFX and prevaccination titer.

TABLES. Inhibition for seroprotective efficacy of the trivalent influenza vaccination due to combination immunosuppressive therapy

influenza A(H1IN1) influenza A(H3N2) influenza B
n(%) OR (95% CI P n{(%) OR (95% CD) P n(%) OR (95% CD) P
Neither AZA/6MP nor IFX 23 (82) 1.00 19 (70) 1.00 17 (81) 1.00
AZA/6MP monotherapy 12 (67) 0.19 (0.03-1.16) 0.07 12 (60)  0.66(0.18-2.43) 0.53 10(91)  6.83(0.38-123) 0.19
IFX monotherapy 14 (88) 1.05 (0.13-8.30) 0.96 8 (36) 0.13(0.08-0.58)  0.01 12 (75)  0.60(0.05-6.89  0.68
combination therapy of AZA/6MP + IFX 5 (56) 0.056 (0.005-0.62)  0.02 5(6)  0.37(0.07-2.14) 0.27 47  0.10(0.01-2.15) 0.14

AZA, azathioprine; 6MP, 6-mercaptopurine; IFX, infliximab

Logistic regression model: CI, confidence interval; OR, odds ratio.
Prevaccination titer of >1:40 were excluded (Data of 71 for HI1N1, 78 for H3N2, and 55 for B were analyzed.)

Model included age at vacination (years), disease activity, and prevaccination titer.
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