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Supplement Figure 1.  Adjusted VE against influenza A(H3N2)-associated hospitalization by number of days elapsed between vaccination and symptom onset, HAIVEN, 2016-2018 (n=3016; p=0.046). Average VE was 20%; maximum VE was 41% at day 14 post-vaccination, and minimum VE was -2% at day 180 post-vaccination. VE reached 0% at day 174.  Absolute VE decline per 30 days (median, 95%CI) was 7.5% (0.3, 16.3). Model included 754 cases and 2262 matched controls.
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Supplement Figure 2. Adjusted VE against influenza A(H1N1)pdm09-associated hospitalization by number of days elapsed between vaccination and symptom onset, HAIVEN, 2015-2016 and 2018-2019 (n=1492; p=0.003). Average VE was 62%; maximum VE was 81% at day 14 post-vaccination and minimum VE was 34% at day 180 post-vaccination. Absolute VE decline per 30 days (median, 95%CI) was 8.5% (3.0, 17.0). Model included 373 cases and 1119 matched controls.
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Supplement Figure 3. Adjusted VE against influenza B(Yamagata)-associated hospitalization by number of days elapsed between vaccination and symptom onset, HAIVEN, 2016-2018 (n=1060; p=0.015). Average VE was 52%; maximum VE was 74% at day 14 post-vaccination, and minimum VE was 24% at day 180 post-vaccination. Absolute VE decline per 30 days (median, 95%CI) was 8.0% (1.4, 21.9). Model included 265 B(Yamagata) cases and 795 matched controls. 
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Supplement Figure 4.  Adjusted VE against influenza A(H3N2)-associated hospitalization by number of days elapsed between vaccination and symptom onset, among study participants ≥65 years of age, HAIVEN, 2016-2018 (n=1580; p=0.02). Average VE was 21%; maximum VE was 51% at day 14 post-vaccination, and minimum VE was -16% at day 180 post-vaccination. VE reached 0% at day 152.  Absolute VE decline per 30 days (median, 95%CI) was 10.8% (2.6, 23.8). Model included 395 cases and 1185 matched controls. 
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Supplement Figure 5. Adjusted VE against influenza A(H1N1)pdm09-associated hospitalization by number of days elapsed between vaccination and symptom onset, among study participants aged ≥65 yr, HAIVEN, 2015-2016 and 2018-2019 (n=528; p=0.14). Average VE was 43%; maximum VE was 70% at day 14 post-vaccination and minimum VE was 15% at day 180 post-vaccination. Absolute VE decline per 30 days (median, 95%CI) was 9.6% (-3.3, 32.7). Model included 132 cases and matched 396 controls.
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Supplement Figure 6. Adjusted VE against influenza B(Yamagata)-associated hospitalization by number of days elapsed between vaccination and symptom onset, among study participants aged ≥65 yr, HAIVEN, 2016-2018 (n=536; p=0.03). Average VE was 48%; maximum VE was 75% at day 14 post-vaccination, and minimum VE was 10% at day 180 post-vaccination. Absolute VE decline per 30 days (median, 95%CI) was 10.8% (1.4, 33.9). Model included 134 B(Yamagata cases) and matched 402 controls.
 


Table S1. Characteristics of study participants in analysis of waning of VE against influenza A(H3N2), HAIVEN, 2016-2018
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Table S2. Characteristics of study participants in analysis of waning of VE against influenza A(H1N1)pdm09, HAIVEN, 2015-2016 and 2018-2019
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Table S3. Characteristics of study participants in analysis of waning of VE against influenza B(Yamagata), HAIVEN, 2016-2018
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Table S3. Distribution of vaccination dates by season and overall, HAIVEN, 2015-2019
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Influenza 

A(H3N2) 

cases

Influenza-

negative 

controls

p value

Number 754 2262

Age, mean (SD) 63.52 (18) 60.42 (16) <0.001

Age group, yr,  N(%) <0.001

18 to 49 140 (19) 517 (23)

50 to 64 219 (29) 785 (35)

65 to 74 176 (23) 527 (23)

≥75 219 (29) 433 (19)

Black race, (N)% 242 (32) 631 (28) 0.031

Charlson Comorbidity Index, mean (SD) 3.51 (2.87) 3.91 (2.85) 0.001

Excellent/very good/good self-rated health status, N(%) 428 (57) 1060 (47) <0.001

Self-reported hospitalizations in year prior to enrollment, N(%) <0.001

0 380 (50) 793 (35)

1-3 284 (38) 899 (40)

≥4 90 (12) 570 (25)

Influenza vaccination, N(%) 472 (63) 1526 (68) 0.016

Season, N(%)

2016-2017 274 (36) 1028 (45) <0.001

2017-2018 480 (64) 1234 (55)

Days between vaccination and symptom onset

1

, days, mean (SD)

108 (38) 108 (46) 0.84

1 limited to study participants with documented current season influenza vaccination
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Influenza 

A(H1N1)pdm09 cases

Influenza-negative 

controls

p value

Number 373 1119

Age, mean (SD) 58 (16) 59 (17) 0.23

Age group, yr, N(%) 0.06

18 to 49 95 (26) 298 (27)

50 to 64 146 (39) 395 (35)

65 to 74 81 (22) 210 (19)

≥75 51 (14) 216 (19)

Female, N(%) 193 (52) 636 (57) 0.1

Black race, N(%) 111 (30) 273 (24) 0.05

Charlson Comorbidity Index, mean (SD) 2.59 (2.83) 3.16 (2.90) 0.001

Hospitalizations associated with respiratory illness in the year prior to enrollment, N(%) 0.007

0

175 (47) 517 (46)

1-2

165 (44) 434 (39)

≥3

33 (9) 168 (15)

Immunosuppressed, N(%) 86 (23) 339 (30) 0.009

Lung disorders, N(%) 106 (28) 429 (38) 0.001

Influenza vaccination, N(%) 180 (48) 741 (66) <0.001

Season, N(%)

2015-2016

166 (45) 415 (37) 0.01

2018-2019

207 (55) 704 (63)

Days between vaccination and symptom onset

1

, days, mean (SD)

134 (34) 123 (45) <0.001

1 limited to study participants with documented current season influenza vaccination
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Influenza B 

Yamagata 

cases

Influenza-

negative 

controls

p value

Number 265 795

Age, mean (SD) 64 (16) 58 (16) <0.001

Age group, yr,  N(%) <0.001

18 to 49 45 (17) 214 (27)

50 to 64 86 (33) 279 (35)

65 to 74 61 (23) 185 (23)

≥75 73 (28) 117 (15)

Black race, (N)% 68 (26) 253 (32) 0.07

Charlson Comorbidity Index, mean (SD) 3.22 (2.72) 3.80 (2.88) 0.004

Excellent/very good/good self-rated health status, N(%) 154 (58) 369 (46) 0.001

Self-reported hospitalizations in year prior to enrollment, N(%) <0.001

0

129 (49) 274 (35)

1-3

111 (42) 319 (40)

≥4

25 (9) 202 (25)

Influenza vaccination, N(%) 144 (54) 525 (66) 0.001

Season, N(%)

2016-2017

82 (31) 317 (40) 0.02

2017-2018

183 (69) 478 (60)

Days between vaccination and symptom onset

1

, days, mean (SD)

135 (45) 110 (46) <0.001

1 limited to study participants with documented current season influenza vaccination
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Sept or earlier 203 24.4 203 24.4

Oct 404 48.6 607 73.0

Nov 145 17.4 752 90.4

Dec 38 4.6 790 95.0

Jan or later 42 5.1 832 100.0

Sept or earlier 537 35.7 537 35.7

Oct 586 38.9 1123 74.6

Nov 240 16.0 1363 90.6

Dec 98 6.5 1461 97.1

Jan or later 44 2.9 1505 100.0

Sept or earlier 753 37.9 753 37.9

Oct 833 41.9 1586 79.7

Nov 268 13.5 1854 93.2

Dec 81 4.1 1935 97.3

Jan or later 54 2.7 1989 100.0

Sept or earlier 478 31.1 478 31.1

Oct 712 46.3 1190 77.4

Nov 232 15.1 1422 92.5

Dec 72 4.7 1494 97.2

Jan or later 43 2.8 1537 100.0

Sept or earlier 1971 33.6 1971 33.6

Oct 2535 43.2 4506 76.9

Nov 885 15.1 5391 91.9

Dec 289 4.9 5680 96.9

Jan or later 183 3.1 5863 100.0
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