Supplementary appendix 1
Figure S1. Design diagram.
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Table S1. Nasal influenza-specific sIgA levels against vaccine and circulating strains.
	Group
	Timepoint
	GMC, AU/mL
(95% CI)
	Within group
p value
	Between group
p value
	GMFR
(95% CI)

	[bookmark: OLE_LINK3]A/Victoria/4897/2022 (H1N1) pdm09

	Overall
	Pre-vaccination
	67.1 (56.3, 80.0)
	
	
	

	
	Post-vaccination
	 93.6 (79.8, 109.8)
	0.0006
	
	1.4 (1.2, 1.7)

	Immediate vaccination group
	Pre-vaccination
	72.6 (56.7, 93.1)
	
	
	

	
	Post-vaccination
	 78.5 (59.7, 103.2)
	0.8444
	
	1.1 (0.9, 1.4)

	Delayed vaccination group
	Pre-vaccination
	62.0 (48.3, 79.6)
	
	0.0672
	

	
	Post-vaccination
	111.7 (95.1, 131.1)
	<0.0001
	
	1.8 (1.4, 2.3)

	A/Thailand/8/2022 (H3N2)

	Overall
	Pre-vaccination
	101.3 (85.4, 120.1)
	
	
	

	
	Post-vaccination
	 164.1 (139.3, 193.4)
	<0.0001
	
	1.6 (1.4, 1.9)

	Immediate vaccination group
	Pre-vaccination
	113.0 (88.4, 144.4)
	
	
	

	
	Post-vaccination
	 163.2 (128.8, 206.9)
	0.0254
	
	1.5 (1.1, 1.9)

	Delayed vaccination group
	Pre-vaccination
	 90.8 (71.6, 115.2)
	
	0.0005
	

	
	Post-vaccination
	165.0 (131.0, 207.8)
	<0.0001
	
	1.8 (1.5, 2.3)

	[bookmark: OLE_LINK6]B/Austria/1359417/2021 (BV)

	Overall
	Pre-vaccination
	121.3 (103.5, 142.2)
	
	
	

	
	Post-vaccination
	170.4 (147.0, 197.6)
	0.0005
	
	1.4 (1.2, 1.7)

	Immediate vaccination group
	Pre-vaccination
	121.4 (95.0, 155.2)
	
	
	

	
	Post-vaccination
	166.7 (135.0, 205.7)
	0.0315
	
	1.4 (1.1, 1.8)

	Delayed vaccination group
	Pre-vaccination
	121.3 (98.8, 148.9)
	
	0.0337
	

	
	Post-vaccination
	  174.3 (141.0, 215.4)
	0.0039
	
	1.4 (1.2, 1.8)

	Flu A/Michigan/2015 H1
	
	
	
	
	

	Overall
	Pre-vaccination
	74.4 (58.3, 94.9)
	
	
	

	
	Post-vaccination
	88.9 (69.6, 113.4)
	[bookmark: OLE_LINK11]0.0786
	
	1.2 (1.0, 1.4)

	Immediate vaccination group
	Pre-vaccination
	65.6 (46.7, 92.3)
	
	
	

	
	Post-vaccination
	77.0 (55.2, 107.5)
	0.1755
	
	1.2 (0.9, 1.4)

	Delayed vaccination group
	Pre-vaccination
	84.2 (59.2, 119.6)
	
	0.5174
	

	
	Post-vaccination
	102.5 (71.6, 146.9)
	0.3038
	
	1.2 (1.0, 1.5)

	Flu A/Hong Kong/2014 H3
	
	
	
	
	

	Overall
	Pre-vaccination
	211.1 (166.4, 267.9)
	
	
	

	
	Post-vaccination
	347.0 (280.3, 429.4)
	0.0003
	
	1.6 (1.4, 1.9)

	Immediate vaccination group
	Pre-vaccination
	206.9 (147.4, 290.5)
	
	
	

	
	Post-vaccination
	346.2 (254.9, 470.1)
	0.0033
	
	1.7 (1.3, 2.2)

	Delayed vaccination group
	Pre-vaccination
	215.3 (153.3, 302.4)
	
	0.0685
	

	
	Post-vaccination
	347.7 (256.9, 470.5)
	0.0286
	
	1.6 (1.3, 2.0)

	Flu A/Shanghai/2013 H7
	
	
	
	
	

	Overall
	Pre-vaccination
	41.2 (35.0, 48.5)
	
	
	

	
	Post-vaccination
	76.2 (60.3, 96.4)
	<0.0001
	
	1.8 (1.4, 2.4)

	Immediate vaccination group
	Pre-vaccination
	38.7 (31.4, 47.8)
	
	
	

	
	Post-vaccination
	47.8 (37.4, 61.1)
	0.0349
	
	1.2 (1.0, 1.5)

	Delayed vaccination group
	Pre-vaccination
	41.9 (32.6, 54.0)
	
	0.6454
	

	
	Post-vaccination
	47.4 (37.1, 60.6)
	0.4814
	
	1.1 (0.9, 1.4)

	Flu B/Brisbane/2008 HA
	
	
	
	
	

	Overall
	Pre-vaccination
	79.2 (64.9, 96.5)
	
	
	

	
	Post-vaccination
	109.5 (90.7, 132.2)
	0.0001
	
	1.4 (1.2, 1.6)

	Immediate vaccination group
	Pre-vaccination
	82.0 (62.0, 108.4)
	
	
	

	
	Post-vaccination
	124.1 (96.4, 159.8)
	0.0038
	
	1.5 (1.2, 1.9)

	Delayed vaccination group
	Pre-vaccination
	76.5 (57.4, 101.9)
	
	0.0222
	

	
	Post-vaccination
	96.6 (73.0, 128.0)
	0.1371
	
	1.3 (1.0, 1.6)

	Flu B/Phuket/2013 HA	
	
	
	
	
	

	Overall
	Pre-vaccination
	 88.4 (74.1, 105.4)
	
	
	

	
	Post-vaccination
	109.5 (92.7, 129.3)
	0.0873
	
	1.2 (1.1, 1.4)

	Immediate vaccination group
	Pre-vaccination
	 91.6 (70.6, 118.8)
	
	
	

	
	Post-vaccination
	119.1 (94.1, 150.7)
	0.1087
	

	1.3 (1.0, 1.6)

	Delayed vaccination group
	Pre-vaccination
	 86.1 (67.7, 109.5)
	
	0.0665
	

	
	Post-vaccination
	100.7 (79.4, 127.8)
	0.4068
	
	1.2 (1.0, 1.4)


Data are geometric mean concentrations (GMCs) and geometric mean fold rises (GMFRs) with 95% confidence intervals (CIs). Between-group p value compares the immediate vaccination group (Day 28, post-vaccination) with the delayed vaccination group (Day 28, pre-vaccination).


Figure S2. Nasal specific sIgA levels against vaccine strains pre- and post-vaccination.
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[bookmark: OLE_LINK5]Paired comparisons of sIgA concentrations (MU/mL) against vaccine strains within the IV and DV groups. (b) Pooled analysis for all participants. Lines represent the mean and error bars are 95% CIs.

Table S2. Standardized nasal sIgA responses against vaccine and circulating influenza strains.
	[bookmark: OLE_LINK10]Group
	Timepoint
	Total sIgA
GM (SD)
	Specific sIgA
GM (SD)
	Within-group
p value
	GMFR 
(95% CI)
	sIgA response (%)
95%CI
	Between-group
p value

	A/Victoria/4897/2022 (H1N1) pdm09

	Overall
	Pre-vaccination
	512.1 (2.3)
	13.1 (3.7)
	
	
	
	

	
	Post-vaccination
	429.7 (2.9)
	21.8 (4.5)
	<0.0001
	1.7
(1.4, 2.0)
	89/198 (45.0%)
38.2, 52.0
	

	Immediate vaccination group
	Pre-vaccination
	486.0 (2.4)
	15.0 (4.0)
	
	
	
	

	
	Post-vaccination
	411.7 (3.2)
	19.1 (5.6)
	0.2290
	1.3
(1.0, 1.7)
	37/99 (37.4%)
28.5, 47.2
	0.0452

	Delayed vaccination group
	Pre-vaccination
	539.7 (2.2)
	11.5 (3.3)
	
	
	
	

	
	Post-vaccination
	448.6 (2.7)
	24.9 (3.5)
	<0.0001
	2.2
(1.6, 2.9)
	52/99 (52.5%)
42.8, 62.1
	

	A/Thailand/8/2022 (H3N2)

	Overall
	Pre-vaccination
	512.1 (2.3)
	19.8 (3.6)
	
	
	
	

	
	Post-vaccination
	429.7 (2.9)
	38.2 (4.6)
	<0.0001
	2.0
(1.6, 2.4)
	89/198 (45.0%)
38.2, 52.0
	

	Immediate vaccination group
	Pre-vaccination
	486.0 (2.4)
	23.3 (3.9)
	
	
	
	

	
	Post-vaccination
	411.7 (3.2)
	39.7 (4.9)
	<0.0001
	1.7
(1.3, 2.3)
	41/99 (41.4%)
32.2, 51.3
	0.3914

	Delayed vaccination group
	Pre-vaccination
	539.7 (2.2)
	16.8 (3.1)
	
	
	
	

	
	Post-vaccination
	448.6 (2.7)
	36.8 (4.4)
	<0.0001
	2.2
(1.7, 2.9)
	48/99 (48.5%)
38.9, 58.2
	
	

	B/Austria/1359417/2021 (BV)

	Overall
	Pre-vaccination
	512.1 (2.3)
	23.7 (3.5)
	
	
	
	

	
	Post-vaccination
	429.7 (2.9)
	39.7 (4.1)
	<0.0001
	1.7 
(1.4, 2.1)
	84/198 (42.4%)
35.7, 49.4
	

	Immediate vaccination group
	Pre-vaccination 
	486.0 (2.4)
	25.0 (4.0)
	
	
	
	

	
	Post-vaccination 
	411.7 (3.2)
	40.5 (4.2)
	0.0031
	1.6 
(1.2, 2.2)
	41/99 (41.4%)
32.2, 51.3
	

	Delayed vaccination group
	Pre-vaccination 
	539.7 (2.2)
	22.5 (2.9)
	
	
	
	0.8857

	
	Post-vaccination 
	448.6 (2.7)
	38.8 (4.1)
	0.0013
	1.7 
(1.3, 2.3)
	43/99 (43.4%)
34.1, 53.3
	

	Flu A/Michigan/2015 H1

	Overall
	Pre-vaccination
	512.1 (2.3)
	14.4 (5.6)
	
	
	
	

	
	Post-vaccination
	429.7 (2.9)
	20.6 (7.0)
	0.0021
	1.4
(1.2, 1.7)
	76/197 (38.6%)
32.1, 45.5
	

	Immediate vaccination group
	Pre-vaccination
	486.0 (2.4)
	13.6 (6.1)
	
	
	
	

	
	Post-vaccination
	411.7 (3.2)
	18.6 (6.7)
	0.1744
	1.4
(1.0, 1.8)
	33/98 (33.7%)
25.1, 43.5
	

	Delayed vaccination group
	Pre-vaccination
	539.7 (2.2)
	15.3 (5.2)
	
	
	
	0.1883

	
	Post-vaccination
	448.6 (2.7)
	22.9 (7.3)
	0.0028
	1.5
(1.2, 2.0)
	43/99 (43.4%)
34.1, 53.3
	

	Flu A/Hong Kong/2014 H3

	Overall
	Pre-vaccination
	512.1 (2.3)
	56.3 (5.7)
	
	
	
	

	
	Post-vaccination
	429.7 (2.9)
	80.7 (6.4)
	0.0023
	1.4
(1.2, 1.8)
	74/198 (37.4%)
31.0, 44.3
	

	Immediate vaccination group
	Pre-vaccination
	486.0 (2.4)
	57.4 (6.1)
	
	
	
	

	
	Post-vaccination
	411.7 (3.2)
	84.1 (6.7)
	0.0831
	1.5
(1.1, 2.0)
	38/99 (38.4%)
29.4, 48.2
	

	Delayed vaccination group
	Pre-vaccination
	539.7 (2.2)
	55.2 (5.4)
	
	
	
	0.8833

	
	Post-vaccination
	448.6 (2.7)
	77.5 (6.2)
	0.0097
	1.4
(1.1, 1.8)
	36/99 (36.4%)
27.6, 46.2
	

	Flu B/Brisbane/2008 HA

	Overall
	Pre-vaccination
	512.1 (2.3)
	15.4 (4.2)
	
	
	
	

	
	Post-vaccination
	429.7 (2.9)
	25.4 (5.0)
	<0.0001
	1.6
(1.4, 2.0)
	78/197 (39.6%)
33.03, 46.560
	

	Immediate vaccination group
	Pre-vaccination
	486.0 (2.4)
	17.0 (4.6)
	
	
	
	

	
	Post-vaccination
	411.7 (3.2)
	29.9 (4.9)
	0.0011
	1.8
(1.3, 2.4)
	40/98 (40.8%)
31.61, 50.71
	0.7717

	Delayed vaccination group
	Pre-vaccination
	539.7 (2.2)
	14.0 (3.8)
	
	
	
	

	
	Post-vaccination
	448.6 (2.7)
	21.5 (5.1)
	0.0008
	1.5
(1.2, 2.0)
	38/99 (38.4%)
29.41, 48.23
	

	Flu A/Shanghai/2013 H7

	Overall
	Pre-vaccination
	512.1 (2.3)
	8.0 (4.0)
	
	
	
	

	
	Post-vaccination
	429.7 (2.9)
	17.5 (6.5)
	[bookmark: OLE_LINK1]<0.0001
	2.2
(1.6, 3.0)
	102/197 (51.8%)
44.8, 58.7
	

	Immediate vaccination group
	Pre-vaccination
	486.0 (2.4)
	8.4 (4.2)
	
	
	
	

	
	Post-vaccination
	411.7 (3.2)
	16.7 (6.0)
	0.0030
	3.0
(1.3, 3.1)
	47/98 (48.0%)
38.3, 57.7
	

	Delayed vaccination group
	Pre-vaccination
	539.7 (2.2)
	7.7 (3.9)
	
	
	
	0.3196

	
	Post-vaccination (Day56)
	448.6 (2.7)
	18.4 (7.0)
	<0.0001
	2.4
(1.5, 3.8)
	55/99 (55.6%)
45.7, 655.0
	

	Flu B/Phuket/2013 HA	

	Overall
	Pre-vaccination
	512.1 (2.3)
	17.6 (4.5)
	
	
	
	

	
	Post-vaccination
	429.7 (2.9)
	25.1 (4.5)
	0.0024
	1.4
(1.2, 1.8)
	78/196 (39.8%)
33.2, 46.8
	

	Immediate vaccination group
	Pre-vaccination
	486.0 (2.4)
	17.2 (4.8)
	
	
	
	

	
	Post-vaccination
	411.7 (3.2)
	24.3 (4.3)
	0.0268
	1.4
(1.0, 2.0)
	40/98 (40.8%)
31.6, 50.7
	

	Delayed vaccination group
	Pre-vaccination
	539.7 (2.2)
	18.1 (4.2)
	
	
	
	0.8840

	
	Post-vaccination
	448.6 (2.7)
	25.9 (4.8)
	0.0343
	1.4
(1.1, 1.9)
	38/98 (38.8%)
29.7, 48.7
	


Nasal influenza-specific sIgA values were standardized to total sIgA, calculated as (sIgA [MU/mL] / Total IgA [µg/mL]) × 100, and presented as geometric mean (GM) with standard deviation (SD). SD=Standard deviation. GMFR=Geometric mean fold rise. Between-group p value refers to the comparison of sIgA response (%) between the immediate vaccination group and the delayed vaccination group.

Figure S3. Standardized nasal sIgA responses against vaccine strains, stratified by age, baseline asymptomatic respiratory virus carriage, and vaccination history.

Nasal sIgA responses stratified by age group. (b-d) Nasal sIgA responses stratified by (b) asymptomatic respiratory virus carriage at baseline, (c) prior vaccination history and (d) vaccination status in the previous season. Error bars represent 95% CIs.

Table S3. Standardized nasal sIgA responses against vaccine strains, stratified by age, baseline asymptomatic respiratory virus carriage, and vaccination history.
	Group
	Timepoint
	Total sIgA
GM (SD)
	[bookmark: OLE_LINK9]Specific sIgA
GM (SD)
	sIgA response (%)
	95%CI
	Between group
P value

	A/Victoria/4897/2022 (H1N1) pdm09

	6-11 years group
	Pre-vaccination
	504.0 (2.4)
	14.8 (3.7)
	
	
	

	
	Post-vaccination
	419.8 (3.0)
	23.9 (4.3)
	60/126 (47.6)
	39.1, 56.3
	

	12-17 years group
	Pre-vaccination
	526.6 (2.2)
	10.7 (3.6)
	
	
	

	
	Post-vaccination
	447.6 (2.8)
	18.5 (5.0)
	29/72 (40.3)
	29.7, 51.8
	0.3187

	No asymptomatic respiratory virus carriage
	Pre-vaccination
	513.8 (2.4)
	14.6 (3.4)
	
	
	

	
	Post-vaccination
	423.6 (2.8)
	25.0 (4.5)
	47/105 (44.8)
	35.6,54.3
	

	Asymptomatic respiratory virus carriage
	Pre-vaccination
	519.0 (2.2)
	16.7 (4.5)
	
	
	>0.9999

	
	Post-vaccination
	393.9 (3.0)
	25.9 (4.0)
	31/68 (45.6)
	34.3,57.3
	

	Any influenza season
	
	
	

	
	
	

	Yes
	Pre-vaccination
	481.5 (2.3)
	12.9 (3.5)
	
	
	

	
	Post-vaccination
	457.5 (2.7)
	18.3 (4.1)
	59/133 (44.4)
	36.2, 52.9
	

	No
	Pre-vaccination
	581.1 (2.2)
	13.6 (4.3)
	
	
	

	
	Post-vaccination
	378.1 (3.4)
	31.3 (5.2)
	30/65 (46.2)
	34.6, 58.2
	0.8794

	[bookmark: OLE_LINK4]The last influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	532.9 (1.9)
	12.5 (2.8)
	
	
	

	
	Post-vaccination
	565.9 (2.4)
	15.7 (3.7)
	16/37 (43.2)
	28.7, 59.1
	

	No
	Pre-vaccination
	507.5 (2.4)
	13.2 (3.9)
	
	
	

	
	Post-vaccination
	403.4 (3.0)
	23.5 (4.7)
	75/161 (46.5)
	39.1, 54.3
	0.8551

	A/Thailand/8/2022 (H3N2)

	6-11 years group
	Pre-vaccination
	504.0 (2.4)
	20.4 (3.8)
	57/126 (45.2)
	36.8, 54.0
	

	
	Post-vaccination
	419.8 (3.0)
	40.9 (4.7)
	
	
	

	12-17 years group
	Pre-vaccination
	526.6 (2.2)
	18.7 (3.1)
	32/72 (44.4)
	33.5, 55.9
	>0.9999

	
	Post-vaccination
	447.6 (2.8)
	33.8 (4.4)
	
	
	

	No asymptomatic respiratory virus carriage
	Pre-vaccination
	513.8 (2.4)
	21.0 (3.3)
	
	
	

	
	Post-vaccination
	423.6 (2.8)
	41.0 (4.2)
	46/105 (43.8)
	34.7, 53.4
	

	Asymptomatic respiratory virus carriage
	Pre-vaccination
	519.0 (2.2)
	19.8 (3.8)
	
	
	0.8341

	
	Post-vaccination
	393.9 (3.0)
	44.6 (4.8)
	33/68(48.5)
	37.1, 60.2
	

	Any influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	481.5 (2.3)
	17.9 (3.4)
	57/133 (42.9)
	34.8, 51.4
	

	
	Post-vaccination
	457.5 (2.7)
	31.7 (4.3)
	
	
	

	No
	Pre-vaccination
	581.1 (2.2)
	24.3 (3.7)
	32/65 (49.2)
	37.5, 61.1
	0.4479

	
	Post-vaccination
	378.1 (3.4)
	55.9 (4.9)
	
	
	

	The last influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	532.9 (1.9)
	17.7 (2.9)
	10/37 (27.0)
	15.4, 43.0
	

	
	Post-vaccination
	565.9 (2.4)
	24.3 (3.8)
	
	
	

	No
	Pre-vaccination
	507.5 (2.4)
	20.3 (3.7)
	73/161 (45.3)
	37.9, 53.1
	0.0443

	
	Post-vaccination
	403.4 (3.0)
	42.4 (4.7)
	
	
	

	B/Austria/1359417/2021 (BV)

	6-11 years group
	Pre-vaccination
	504.0 (2.4)
	22.5 (3.6)
	68/126 (54.0)
	45.3, 62.4
	

	
	Post-vaccination
	419.8 (3.0)
	38.5 (4.0)
	
	
	

	12-17 years group
	Pre-vaccination
	526.6 (2.2)
	25.9 (3.2)
	26/72 (36.1)
	26.0, 47.7
	0.0181

	
	Post-vaccination
	447.6 (2.8)
	41.7 (4.4)
	
	
	

	No asymptomatic respiratory virus carriage
	Pre-vaccination
	513.8 (2.4)
	23.6 (3.1)
	
	
	

	
	Post-vaccination
	423.6 (2.8)
	42.1 (3.0)
	48/105 (45.7)
	36.5, 55.2
	0.7473

	Asymptomatic respiratory virus carriage
	Pre-vaccination
	519.0 (2.2)
	26.2 (4.1)
	
	
	

	
	Post-vaccination
	393.9 (3.0)
	44.1 (4.0)
	27/68(39.7)
	28.9, 51.6
	

	Any influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	481.5 (2.3)
	22.6 (3.5)
	55/133 (36.0)
	33.3, 49.9
	

	
	Post-vaccination
	457.5 (2.7)
	33.2 (4.0)
	
	
	

	No
	Pre-vaccination
	581.1 (2.2)
	26.1 (3.4)
	29/65 (44.6)
	33.2, 56.7
	0.7596

	
	Post-vaccination
	378.1 (3.4)
	57.1 (4.1)
	
	
	

	The last influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	532.9 (1.9)
	27.4 (3.1)
	16/37 (43.2)
	28.7, 59.1
	

	
	Post-vaccination
	565.9 (2.4)
	36.7 (4.1)
	
	
	

	No
	Pre-vaccination
	507.5 (2.4)
	22.9 (3.5)
	68/161 (42.2)
	34.9, 50.0
	>0.9999

	
	Post-vaccination
	403.4 (3.0)
	40.4 (4.2)
	
	
	

	Flu A/Michigan/2015 H1

	6-11 years group
	Pre-vaccination
	504.0 (2.4)
	12.9 (6.1)
	50/125 (40.0)
	31.6, 48.4
	

	
	Post-vaccination
	419.8 (3.0)
	18.2 (7.6)
	
	
	

	12-17 years group
	Pre-vaccination
	526.6 (2.2)
	17.6 (4.7)
	26/72 (36.1)
	26.0, 47.7
	0.6496

	
	Post-vaccination
	447.6 (2.8)
	25.8 (5.9)
	
	
	

	Any influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	481.5 (2.3)
	11.7 (5.1)
	47/132 (35.6)
	27.7, 43.8
	

	
	Post-vaccination
	457.5 (2.7)
	14.9 (6.3)
	
	
	

	No
	Pre-vaccination
	581.1 (2.2)
	22.1 (6.2)
	29/65 (44.6)
	33.2, 56.7
	0.2171

	
	Post-vaccination
	378.1 (3.4)
	39.8 (7.3)
	
	
	

	The last influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	532.9 (1.9)
	13.4 (7.2)
	12/37 (32.4)
	19.6, 48.5
	

	
	Post-vaccination
	565.9 (2.4)
	14.8 (5.6)
	
	
	

	No
	Pre-vaccination
	507.5 (2.4)
	14.7 (5.3)
	64/160 (40.0)
	32.5, 47.5
	0.4577

	
	Post-vaccination
	403.4 (3.0)
	22.3 (7.3)
	
	
	

	Flu A/Hong Kong/2014 H3
	
	
	
	
	
	

	6-11 years group
	Pre-vaccination
	504.0 (2.4)
	40.7 (6.5)
	47/126 (37.3)
	29.4, 46.0
	

	
	Post-vaccination
	419.8 (3.0)
	62.8 (7.2)
	
	
	

	12-17 years group
	Pre-vaccination
	526.6 (2.2)
	99.4 (3.8)
	27/72 (37.5)
	27.2, 49.1
	1.0000

	
	Post-vaccination
	447.6 (2.8)
	125.4 (4.7)
	
	
	

	Any influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	481.5 (2.3)
	43.7 (6.0)
	42/133 (31.6)
	24.3, 40.0
	

	
	Post-vaccination
	457.5 (2.7)
	56.5 (5.8)
	
	
	

	No
	Pre-vaccination
	581.1 (2.2)
	94.6 (4.7)
	32/65 (49.2)
	37.5, 61.1
	0.0192

	
	Post-vaccination
	378.1 (3.4)
	167.4 (6.3)
	
	
	

	The last influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	532.9 (1.9)
	35.7 (4.0)
	10/37 (27.0)
	15.4, 43.0
	

	
	Post-vaccination
	565.9 (2.4)
	42.8 (3.3)
	
	
	

	No
	Pre-vaccination
	507.5 (2.4)
	62.5 (6.1)
	64/161 (39.8)
	32.5, 47.5
	0.1879

	
	Post-vaccination
	403.4 (3.0)
	93.4 (7.1)
	
	
	

	Flu B/Brisbane/2008 HA

	6-11 years group
	Pre-vaccination
	504.0 (2.4)
	11.4 (4.0)
	53/125 (42.4)
	33.8, 50.8
	

	
	Post-vaccination
	419.8 (3.0)
	19.8 (4.9)
	
	
	

	12-17 years group
	Pre-vaccination
	526.6 (2.2)
	26.1 (4.2)
	25/72 (34.7)
	24.8, 46.2
	0.3642

	
	Post-vaccination
	447.6 (2.8)
	38.8 (4.8)
	
	
	

	Any influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	481.5 (2.3)
	13.1 (4.0)
	48/132 (36.4)
	28.4, 44.5
	

	
	Post-vaccination
	457.5 (2.7)
	19.9 (5.2)
	
	
	

	No
	Pre-vaccination
	581.1 (2.2)
	21.5 (4.4)
	30/65 (46.2)
	34.6, 58.2
	0.2171

	
	Post-vaccination
	378.1 (3.4)
	41.2 (4.1)
	
	
	

	The last influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	532.9 (1.9)
	16.6 (3.4)
	11/37 (29.7)
	17.5 45.8
	

	
	Post-vaccination
	565.9 (2.4)
	19.0 (4.9)
	
	
	

	No
	Pre-vaccination
	507.5 (2.4)
	15.2 (4.4)
	67/160 (41.9)
	34.3, 49.3
	0.1974

	
	Post-vaccination
	403.4 (3.0)
	27.1 (5.0)
	
	
	

	Flu A/Shanghai/2013 H7

	6-11 years group
	Pre-vaccination
	504.0 (2.4)
	8.1 (4.0)
	60/125 (48.0)
	39.1, 56.3
	

	
	Post-vaccination
	419.8 (3.0)
	16.7 (7.1)
	
	
	

	12-17 years group
	Pre-vaccination
	526.6 (2.2)
	7.9 (4.2)
	42/72 (58.3)
	46.8, 69.0
	0.1841

	
	Post-vaccination
	447.6 (2.8)
	19.1 (5.6)
	
	
	

	Any influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	481.5 (2.3)
	8.9 (4.2)
	63/132 (47.7)
	39.1, 55.8
	

	
	Post-vaccination
	457.5 (2.7)
	13.4 (5.8)
	
	
	

	No
	Pre-vaccination
	581.1 (2.2)
	6.6 (3.8)
	39/65 (60.0)
	47.9, 71.0
	0.0990

	
	Post-vaccination
	378.1 (3.4)
	29.9 (7.3)
	
	
	

	The last influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	532.9 (1.9)
	9.5 (3.6)
	16/36 (44.4)
	28.7, 59.1
	

	
	Post-vaccination
	565.9 (2.4)
	10.8 (5.2)
	
	
	

	No
	Pre-vaccination
	507.5 (2.4)
	7.7 (4.2)
	86/161 (53.4)
	45.7, 61.0
	0.2796

	
	Post-vaccination
	403.4 (3.0)
	19.5 (6.7)
	
	
	

	Flu B/Phuket/2013 HA	

	6-11 years group
	Pre-vaccination
	504.0 (2.4)
	19.2 (4.8)
	46/124 (37.1)
	28.6, 45.2
	

	
	Post-vaccination
	419.8 (3.0)
	27.9 (4.8)
	
	
	

	12-17 years group
	Pre-vaccination
	526.6 (2.2)
	15.2 (4.0)
	32/72 (44.4)
	33.5, 55.9
	0.3643

	
	Post-vaccination
	447.6 (2.8)
	20.9 (4.1)
	
	
	

	Any influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	481.5 (2.3)
	18.8 (4.5)
	49/131 (37.4)
	29.1, 45.3
	

	
	Post-vaccination
	457.5 (2.7)
	25.1 (4.3)
	
	
	

	No
	Pre-vaccination
	581.1 (2.2)
	15.4 (4.4)
	29/65 (44.6)
	33.2, 56.7
	0.3530

	
	Post-vaccination
	378.1 (3.4)
	25.0 (5.0)
	
	
	

	The last influenza season
	
	
	
	
	
	

	Yes
	Pre-vaccination
	532.9 (1.9)
	20.8 (4.4)
	11/36 (30.6)
	17.5, 45.8
	

	
	Post-vaccination
	565.9 (2.4)
	19.6 (4.7)
	
	
	

	No
	Pre-vaccination
	507.5 (2.4)
	17.0 (4.5)
	67/160 (41.9)
	34.3, 49.3
	0.1974

	
	Post-vaccination
	403.4 (3.0)
	26.5 (4.5)
	
	
	


Data are geometric mean (SD) or n/N (%). SD=Standard deviation. Between-group p value refers to the comparison of sIgA response (%) across subgroups defined by age, history of any influenza season and history of the last influenza season.


Figure S4. Nasal specific sIgA levels against circulating influenza strains pre- and post-vaccination. 
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(a) Paired comparisons of sIgA concentrations (MU/mL) against vaccine strains within the IV and DV groups. (b) Pooled analysis for all participants. Lines represent the mean and error bars are 95% CIs.


Figure S5. Standardized nasal sIgA responses against circulating strains, stratified by age and prior vaccination history.
(a) Nasal sIgA responses stratified by age group. (b, c) Nasal sIgA responses stratified by (b) prior vaccination history and (c) vaccination status in the previous season. Error bars represent 95% CIs.

Figure S6. Serum HI antibody seroconversion and GMFR against vaccine strains.
[bookmark: OLE_LINK7]Percentage of participants with ≥2-fold increase in HI titers. (b, c) Systemic immunogenicity characterized by (b) HI antibody seroconversion rates and (c) geometric mean fold rise (GMFR). Error bars represent 95% CIs.

Figure S7. Serum HI antibody responses against vaccine strains pre- and post-vaccination.
 

































Individual and geometric mean titers (GMT) of serum HI antibodies against A/Victoria/4897/2022 (H1N1) pdm09 (a), A/Thailand/8/2022 (H3N2) (b), and B/Austria/1359417/2021 (BV) (c) Pre and Post vaccination are presented. For each vaccine strain, paired comparisons are stratified by age groups (6-11 years and 12-17 years), any prior influenza vaccination history (Yes vs. No), and influenza vaccination history in the previous year (Yes vs. No). (d) Paired comparisons for each vaccine strain are stratified by baseline HI titer relative to the limit of quantitation (LOQ, defined as 1:10; Above LOQ: titer >1:10, Below LOQ: titer ≤1:10). (e) Paired comparisons for each vaccine strain are stratified by baseline asymptomatic respiratory virus carriage. GMT values are indicated below each column. Grey lines connect paired data points from the same individual, representing the immunological change from pre- to post-vaccination.

Figure S8. Serum HI antibody responses against vaccine strains stratified by age, baseline asymptomatic respiratory virus carriage, and vaccination history. 
Percentage of participants with a ≥2-fold increase in HI titers stratified by age group. (b-d) HI responses stratified by (b) asymptomatic respiratory virus carriage at baseline, (c) prior vaccination history and (d) vaccination status in the previous season. Error bars represent 95% CIs.

Table S4. Serum HI antibody responses against vaccine strains.
	Group
	Timepoint
	GMT
95%CI
	Within group
p value
	GMFR
95% CI
	Between group
P value
	≥2-fold Increase (%) 95%CI
	Between group
P value
	Seroconversion
Rate (%) 95%CI

	Between group
P value

	A/Victoria/4897/2022 (H1N1) pdm09

	Overall
	Pre-vaccination
	31.2
(25.8, 37.7)
	
	
	
	
	
	
	

	
	Post-vaccination
	37.2
(30.8, 45.0)
	<0.0001
	1.2
(1.1, 1.3)
	
	45/186 (24.2)
(18.6, 30.8)
	
	3/87 (3.5)
(2.6, 8.9)
	

	Immediate 
vaccination 
group
	Pre-vaccination
	28.0
(21.3, 36.7)
	
	
	
	
	
	
	

	
	Post-vaccination
	31.8
(24.1, 41.8)
	0.0350
	1.0
(0.9, 1.1)
	0.5923
	20/87 (23.0)
(15.4, 32.9)

	0.9243
	6/99 (6.1)
(0.9, 9.7)

	0.7095

	Delayed 
vaccination 
group
	Pre-vaccination
	34.8
(26.6, 45.4)
	
	
	
	
	
	
	

	
	Post-vaccination
	42.9
(33.0, 55.8)
	<0.0001
	1.4
(1.3, 1.6)
	
	25/99 (25.3)
(17.7, 34.6)

	
	9/186 (4.8)
(2.8, 12.6)

	

	A/Thailand/8/2022 (H3N2)

	Overall
	Pre-vaccination
	64.2
(54.1, 76.1)
	
	
	
	
	
	
	

	
	Post-vaccination
	108.6
(94.4, 124.9)
	<0.0001
	1.7
(1.5, 2.0)
	
	78/186 (41.9)
(35.1, 49.2)
	
	15/87 (17.2)
(12.0, 22.7)
	

	Immediate 
vaccination 
group
	Pre-vaccination
	60.5
(84.4, 128.3)
	
	
	
	
	
	
	

	
	Post-vaccination
	104.1
(50.3, 72.8)
	<0.0001
	1.23
(1.1, 1.3)
	0.5349
	39/87 (44.8)
(34.82, 55.3)
	0.7499
	16/99 (16.2)
(10.7, 26.5)
	0.9808

	Delayed 
vaccination 
group
	Pre-vaccination
	68.1
(53.4, 86.8)
	
	
	
	
	
	
	

	
	Post-vaccination
	112.7
(93.1, 136.6)
	<0.0001
	5.0
(3.4, 7.3)
	
	39/99 (39.4)
(30.3, 49.2)
	
	31/186 (16.7)
(10.2, 24.7)
	

	B/Austria/1359417/2021 (BV)

	Overall
	Pre-vaccination
	9.665
(8.4, 11.1)
	
	
	
	
	
	
	

	
	Post-vaccination
	12.3
(10.6, 14.4)
	<0.0001
	1.4
(1.2, 1.5)
	
	54/186 (29.0)
(20.3, 39.0)
	
	13/186 (7.0)
(4.1, 12.0)
	

	Immediate 
vaccination 
group
	Pre-vaccination
	8.6
(7.3, 10.2)
	
	
	
	
	
	
	

	
	Post-vaccination
	10.5
(8.6, 12.8)
	<0.0001
	1.0
(0.7, 1.5)
	0.6351
	25/87 (28.7)
(20.3, 39.0)
	>0.9999
	5/87 (5.8)
(2.5, 12.8)
	0.8327

	Delayed 
vaccination 
group
	Pre-vaccination
	10.3
(8.3, 12.7)
	
	
	
	
	
	
	

	
	Post-vaccination
	14.4
(11.6, 18.0)
	<0.0001
	1.4
(1.3, 1.6)
	
	29/99 (29.3)
(21.2, 38.9)
	
	8/99 (8.1)
(4.2, 15.1)
	



[bookmark: OLE_LINK12]Figure S9. Nasal mucosa T-cell responses measured by ELISpot, stratified by age, vaccination history, and baseline asymptomatic respiratory virus carriage.
(a-c) Nasal T-cell responses from pre- to post-vaccination stratified by (a) age group, (b) prior vaccination history, and (c) vaccination status in the previous season. Grey lines indicate paired data from the same individual pre- and post-vaccination. (d-f) Percentage of participants with a ≥2-fold increase in IFN-γ-secreting cells stratified by (d) age group, (e) prior vaccination history, and (f) vaccination status in the previous season. Box plots show medians and IQRs with paired individual data points connected by grey lines. Error bars represent 95% CIs.


Table S5. Nasal mucosa T-cell responses measured by ELISpot, stratified by vaccination schedule, age, vaccination history, and baseline asymptomatic respiratory virus carriage.
	Group
	n
	Median (IQR),  
SFU/10⁶ cells
	Median fold
 rise (IQR)
	Within group 
p value
	IFN-γ response rate (%)
 95%CI 

	Between group 
P value

	Vaccination schedule

	Overall
	37
	
	
	
	
	

	Pre-vaccination
	
	660 (328, 1145)
	
	
	26/37 (70.3)
	

	Post-vaccination
	
	2124 (1711, 3125)
	3.4 (1.9, 8.4)
	<0.0001
	54.2, 82.51
	

	Immediate vaccination group
	21
	
	
	
	
	

	Pre-vaccination
	
	488 (183, 1145)
	
	
	15/21 (71.4)
	

	Post-vaccination
	
	2124 (1750, 3125)
	4.7 (2.0, 21.2)
	<0.0001
	50.0, 86.2
	>0.9999

	Delayed vaccination group
	16
	
	
	
	
	

	Pre-vaccination
	
	751 (557, 1180)
	
	
	11/16 (68.8)
	

	Post-vaccination
	
	2285 (1762, 3139)
	3.0 (1.7, 5.4)
	0.0577
	44.4, 85.8
	

	Age, years

	Aged 6-11 years
	23
	
	
	
	
	

	Pre-vaccination
	
	660 (384, 1232)
	
	
	15/23 (65.2)
	

	Post-vaccination
	
	1873 (1269, 2678)
	2.8 (1.8, 4.8)
	0.0003
	44.9, 81.19
	

	Aged 12-17 years
	14
	
	
	
	
	0.4766

	Pre-vaccination
	
	619 (165, 1097)
	
	
	11/14 (78.6)
52.4, 92.4
	

	Post-vaccination
	
	2755 (2234, 4034)
	4.5 (3.6, 19.8)
	0.0295
	
	

	Any influenza season

	Yes
	22
	
	
	
	
	

	Pre-vaccination
	
	435 (135, 803)
	
	
	16/22 (72.7)
	

	Post-vaccination
	
	2124 (1441, 3405)
	4.9 (2.1, 24.5)
	<0.0001
	51.9, 86.8
	

	No
	15
	
	
	
	
	

	Pre-vaccination
	
	861 (572, 1259)
	
	
	10/15 (66.7)
	0.7277

	Post-vaccination
	
	2248 (1772, 2936)
	2.6 (1.6, 5.1)
	0.0833
	41.7, 84.8
	

	The last influenza season

	Yes
	8
	
	
	
	
	

	Pre-vaccination
	
	316 (165, 691)
	
	
	5/8 (62.5)
	

	Post-vaccination
	
	1995 (1631, 3676)
	6.3 (1.8, 22.3)
	0.0078
	30.5, 86.3
	

	No
	29
	
	
	
	
	0.6720

	Pre-vaccination
	
	747 (375, 1145)
	
	
	21/29 (72.4)
	

	Post-vaccination
	
	2248 (1711, 3124)
	3.0 (2.0, 5.6)
	0.0007
	54.3, 85.3
	

	Asymptomatic respiratory virus carriage

	No
	12
	
	
	
	
	

	Pre-vaccination
	
	483（165,752）
	
	
	9/12 (75.0)
	

	Post-vaccination
	
	2168（1711,2748）
	  4.5（2.3, 13.2）
	0.0005
	（46.8, 91.1）
	

	Yes
	19
	
	
	
	
	0.6629

	Pre-vaccination
	
	1000（617,2116）
	
	
	12/19 (63.2)
	

	Post-vaccination
	
	2762（1804,3668）
	 2.6（1.4, 4.3）
	0.0160
	（41.0, 80.9）
	


Data are presented as medians (interquartile range, IQR) of IFN-γ spot-forming units (SFU) per 10⁶ nasal swab-derived lymphocytes. Median fold rise was calculated as the median of paired ratios of post-vaccination to pre-vaccination SFU values within each group. Between-group P values represent comparisons of IFN-γ responses between the specified subgroups at either the pre-vaccination or post-vaccination timepoint.


Table S6. Nasal mucosa CD8 and CD4+ T cells subsets measured by ICS pre- and post-vaccination.
	Group
	Timepoint
	Median (IQR), %
	Median fold rise (IQR)
	Within-group 
p value
	Between-group
p value

	CD8+TCM

	Overall
	Pre-vaccination
	3.8 (1.3, 6.7)
	1.5 (0.8, 4.2)
	0.0162
	

	
	Post-vaccination
	5.4 (3.6, 11.3)
	
	
	

	Immediate vaccination group
	Pre-vaccination
	1.9 (0.8, 3.5)
	 4.0 (1.5, 12.6)
	0.0001
	

	
	Post-vaccination
	[bookmark: OLE_LINK8]7.6 (5.1, 12.5)
	
	
	

	Delayed vaccination group
	Pre-vaccination
	5.4 (3.3, 8.3)
	0.9 (0.5, 1.8)
	1.000
	0.0008

	
	Post-vaccination
	4.3 (3.2, 9.6)
	
	
	

	CD8+TEM

	Overall
	Pre-vaccination
	76.9 (64.6, 85.5)
	1.0 (0.9, 1.1)
	1.000
	

	
	Post-vaccination
	76.3 (66.8, 83.6)
	
	
	

	Immediate vaccination group
	Pre-vaccination
	83.3 (76.6, 86.5)
	0.9 (0.8, 1.0)
	0.1923
	

	
	Post-vaccination
	71.4 (58.3, 79.4)
	
	
	

	Delayed vaccination group
	Pre-vaccination
	70.8 (58.8, 80.0)
	1.1 (1.0, 1.3)
	0.6421
	0.0813

	
	Post-vaccination
	77.9 (70.7, 85.3)
	
	
	

	CD8+TEMRA
	
	
	
	
	

	Overall
	Pre-vaccination
	14.3 (9.6, 26.3)
	0.9 (0.5, 1.2)
	0.1118
	

	
	Post-vaccination
	13.6 (5.1, 20.8)
	
	
	

	Immediate vaccination group
	Pre-vaccination
	12.5 (8.3, 18.5)
	0.9 (0.6, 1.2)
	1.000
	

	
	Post-vaccination
	14.9 (5.3, 20.6)
	
	
	

	Delayed vaccination group
	Pre-vaccination
	20.6 (10.1, 28.8)
	0.9 (0.5, 1.2)
	1.000
	1.000

	
	Post-vaccination
	12.8 (5.3, 20.9)
	
	
	

	CD8+TRM
	
	
	
	
	

	Overall
	Pre-vaccination
	63.8 (51.4, 76.7)
	1.1 (0.9, 1.4)
	0.1219
	

	
	Post-vaccination
	73.8 (59.8, 82.4)
	
	
	

	Immediate vaccination group
	Pre-vaccination
	58.3 (41.5, 70.1)
	1.1 (0.9, 1.6)
	1.000
	

	
	Post-vaccination
	66.4 (55.0, 81.9)
	
	
	

	Delayed vaccination group
	Pre-vaccination
	69.5 (58.4, 83.3)
	1.0 (0.9, 1.3)
	1.000
	0.0832

	
	Post-vaccination
	76.4 (65.4, 81.9)
	
	
	

	CD4+TCM
	
	
	
	
	

	Overall
	Pre-vaccination
	0.0 (0.0, 6.6)
	-
	1.000
	

	
	Post-vaccination
	0.0 (0.0, 3.5)
	
	
	

	Immediate vaccination group
	Pre-vaccination
	0.0 (0.0, 0.0)
	-
	1.000
	

	
	Post-vaccination
	0.0 (0.0, 5.0)
	
	
	

	Delayed vaccination group
	Pre-vaccination
	0.0 (0.0, 9.4)
	-
	1.000
	1.000

	
	Post-vaccination
	0.0 (0.0, 2.2)
	
	
	

	CD4+TEM
	
	
	
	
	

	Overall
	Pre-vaccination
	64.5 (42.2, 75.4)
	1.1 (0.6, 1.7)
	1.000
	

	
	Post-vaccination
	75.9 (50.0, 87.4)
	
	
	

	Immediate vaccination group
	Pre-vaccination
	62.5 (46.4, 75.0)
	1.0 (0.4, 1.7)
	1.000
	

	
	Post-vaccination
	75.6 (25.0, 83.3)
	
	
	

	Delayed vaccination group
	Pre-vaccination
	65.6 (40.0, 75.8)
	1.2 (0.8, 1.5)
	1.000
	1.000

	
	Post-vaccination
	 76.2 (62.5, 88.7)
	
	
	

	CD4+TEMRA
	
	
	
	
	

	Overall
	Pre-vaccination
	20.4 (2.4, 34.7)
	0.3 (0.0, 1.7)
	0.0483
	

	
	Post-vaccination
	 9.9 (0.0, 20.0)
	
	
	

	Immediate vaccination group
	Pre-vaccination
	 28.6 (16.7, 42.9)
	0.2 (0.0, 2.0)
	1.000
	

	
	Post-vaccination
	 7.7 (0.0, 18.9)
	
	
	

	Delayed vaccination group
	Pre-vaccination
	19.4 (0.0, 26.1)
	0.7 (0.0, 1.3)
	1.000
	1.000

	
	Post-vaccination
	10.3 (0.0, 20.4)
	
	
	

	CD4+TRM
	
	
	
	
	

	Overall
	Pre-vaccination
	15.8 (0.0, 33.3)
	1.0 (0.2, 5.9)
	1.000
	

	
	Post-vaccination
	19.2 (1.8, 32.9)
	
	
	

	Immediate vaccination group
	Pre-vaccination
	 9.7 (0.0, 25.0)
	-
	1.000
	

	
	Post-vaccination
	11.1 (0.0, 33.3)
	
	
	

	Delayed vaccination group
	Pre-vaccination
	22.2 (8.8, 35.2)
	1.0 (0.3, 1.9)
	1.000
	1.000

	
	Post-vaccination
	20.7 (5.8, 32.7)
	
	
	


T-cell subset proportions are expressed as median (IQR) of the percentage of CD4+ or CD8+ T cells among nasal swab-derived lymphocytes. Median fold rise was calculated as the median of paired ratios of post-vaccination (Day 28 or Day 56) to pre-vaccination (Day 0 or Day 28) proportions within each group. Fold rise values are shown as “-” if the median is 0, <0.5, or >1000, indicating no meaningful or highly variable fold change. TEM, effector memory T cells; TCM, central memory T cells; TEMRA, terminally differentiated effector memory T cells; TRM, tissue-resident memory T cells. Between-group p value compares the immediate vaccination group (Day 28, post-vaccination) with the delayed vaccination group (Day 28, pre-vaccination).

Table S7. Multivariate logistic regression analysis of sIgA response rates.
	Factors
	
H1N1
OR (95%CI)

	
p value
	
H3N2
OR (95%CI)

	
p value
	
BV
OR (95%CI)

	
p value
	
A /2015 H1
OR (95%CI)

	
p value
	
A /2014 H3
OR (95%CI)

	
p value
	
B /2008 HA
OR (95%CI)

	
p value
	
A /2013 H7
OR (95%CI)

	
p value
	
B /2013 HA
OR (95%CI)

	
p value

	Age, years
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6-11
	1(reference)
	0.0927
	1 (reference)
	0.6772
	1 (reference)
	0.6340
	1 (reference)
	0.7160
	1 (reference)
	0.6384
	1 (reference)
	0.7003
	1 (reference)
	0.0699
	1 (reference)
	0.6175

	12-17
	0.6
(0.3, 1.0)
	
	0.9
(0.5, 1.6)
	
	0.9
(0.5, 1.6)
	
	0.9
(0.5, 1.7)
	
	1.2
(0.6, 2.2)
	
	0.9
(0.5, 1.7)
	
	1.9
(1.0, 3.9)
	
	1.1
(0.6, 2.2)
	

	Last influenza season
vaccination history
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	1(reference)
	0.6429
	1 (reference)
	0.0092
	1 (reference)
	0.7557
	1 (reference)
	0.3798
	1 (reference)
	0.1200
	1 (reference)
	0.1882
	1 (reference)
	0.6799
	1 (reference)
	0.3050

	Yes
	0.8
(0.4, 1.8)
	
	0.3
(0.1, 0.8)
	
	1.1
(0.5, 2.4)
	
	0.7
(0.3, 1.5)
	
	0.5
(0.2, 1.2)
	
	0.6
(0.3, 1.3)
	
	0.8
(0.4, 1.9)
	
	0.7
(0.3, 1.5)
	

	Asymptomatic respiratory virus carriage
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	1(reference)
	0.2557
	1 (reference)
	0.0321
	1 (reference)
	0.6250
	1 (reference)
	0.0606
	1 (reference)
	0.5845
	1 (reference)
	0.7447
	1 (reference)
	0.0008
	1 (reference)
	0.4631

	Yes
	1.4
(0.8, 2.7)
	
	2.0
(1.0, 3.7)
	
	1.2
(0.6, 2.1)
	
	1.8
(1.0, 3.2)
	
	1.2
(0.7, 2.2)
	
	1.1
(0.6, 2.0)
	
	3.3
(1.7, 6.6)
	
	0.8
(0.4, 1.5)
	

	Baseline sIgA levels (ln)
	0.5
(0.4, 0.7)
	<0.0001
	0.6
(0.5, 0.8)
	<0.0001
	0.6
(0.5, 0.8)
	<0.0001
	0.9
(0.8, 1.1)
	0.2047
	0.8
(0.7, 1.0)
	0.0405
	0.7
(0.6, 0.9)
	0.0068
	0.4
(0.3, 0.6)
	<0.0001
	0.6
(0.4, 0.7)
	<0.0001


2015 (H1)=Flu A/Michigan/2015 H1. 2014 (H3)=Flu A/Hong Kong/2014 H3. 2008 (HA)=Flu B/Brisbane/2008 HA. 2013 (H7)=Flu A/Shanghai/2013 H7. 2013 (HA)=Flu B/Phuket/2013 HA). OR=odds ratio. CI=confidence interval.

Table S8. Multivariate logistic regression analysis of HI and T-cell response rates.
	[bookmark: OLE_LINK13]Factors
	HI ≥2-fold increase
	ELISpot ≥2-fold increase

	
	H1N1
OR (95%CI)
	p value
	H3N2
OR (95%CI)
	p value
	BV
OR (95%CI)
	p value
	OR (95%CI)
	p value

	Age, years
	
	
	
	
	
	
	
	

	6-11
	1 (reference)
	0.1266
	1 (reference)
	0.7934
	1 (reference)
	0.1180
	1 (reference)
	0.5622

	12-17
	1.8 (0.9, 3.7)
	
	1.0 (0.6, 2.0)
	
	0.6 (0.3, 1.2)
	
	1.7 (0.3, 8.9)
	

	Last influenza season
vaccination history
	
	
	
	
	
	
	
	

	No
	1 (reference)
	0.6239
	1 (reference)
	0.7559
	1 (reference)
	0.2123
	1 (reference)
	0.4818

	Yes
	1.3 (0.5, 3.2)
	
	0.9 (0.4, 1.9)
	
	1.7 (0.8, 3.8)
	
	0.5 (0.1, 4.0)
	

	Asymptomatic respiratory virus carriage
	
	
	
	
	
	
	
	

	No
	1 (reference)
	0.5130
	1 (reference)
	0.0341
	1 (reference)
	0.9319
	1 (reference)
	
0.4660

	Yes
	1.3 (0.6, 2.7)
	
	0.5 (0.2, 1.0)
	
	1.0 (0.5, 2.0)
	
	0.5 (0.1, 3.0)
	

	Baseline positive status
	
	
	
	
	
	
	
	

	No
	1 (reference)
	
<0.0001
	1 (reference)
	0.4475
	1 (reference)
	0.0609
	1 (reference)
	

	Yes
	0.2 (0.1, 0.5)
	
	0.8 (0.4, 1.5)
	
	0.3 (0.1, 1.1)
	
	1.0 (0.2, 5.5)
	0.9925


HI=Hemagglutination Inhibition. OR=odds ratio. CI=confidence interval.	
Table S9. Adverse reactions within 28 days after vaccination.
	Adverse reaction type
	Total
(n=198)
	6-11 years 
(n=126)
	12-17 years
(n=72)
	P value

	All adverse reactions
	
	
	
	

	Any Grade
	45 (22.7%)
	32 (25.4%)
	13 (18.1%)
	0.2356

	Grade 3
	1 (0.5%）
	1 (0.8%)
	0 (0.0%)
	1.0000

	Local adverse reactions
	
	
	
	

	Nasal Congestion
	13 (6.6%)
	12 (9.5%)
	1 (1.4%)
	0.0340

	Itchy Nose
	2 (1.0%)
	2 (1.6%)
	0 (0.0%)
	0.5347

	Runny Nose
	31(15.7%)
	 22 (17.5%)
	 9 (12.5%)
	0.3556

	Nasal Pain
	1 (0.5%)
	1 (0.8%)
	0 (0.0%)
	1.0000

	Cough
	2 (1.0%)
	2 (1.6%)
	0 (0.0%)
	0.5347

	Sore Throat
	2 (1.0%)
	2 (1.6%)
	0 (0.0%)
	0.5347

	Systemic adverse reactions
	
	
	
	

	Tired and Weak
	3 (1.5%)
	3 (2.4%)
	0 (0.0%)
	0.5549

	Vomiting
	1 (0.5%)
	1 (0.8%)
	0 (0.0%)
	1.0000

	Fever
	4 (2.0%)
	2 (1.6%)
	2 (2.8%)
	0.6227

	Nausea
	2 (1.0%)
	2 (1.6%)
	0 (0.0%)
	0.5347

	Cough
	15 (7.6%)
	12 (9.5%)
	3 (4.2%)
	0.1705

	Headache
	6 (3.0%)
	4 (3.2%)
	2 (2.8%)
	1.0000

	Muscle Pain
	2 (1.0%)
	2 (1.6%)
	0 (0.0%)
	0.5347

	Acute Allergic Reaction
	1 (0.5%)
	1 (0.8%)
	0 (0.0%)
	1.0000

	Diarrhea
	 2 (1.0%)
	0 (0.0%)
	2 (2.8%)
	0.1311


Data are n (%). Any refers to all the participants with any grade adverse reactions or events. Adverse reactions and events were graded according to the scale issued by the China State Food and Drug Administration. Grade 3=severe (i.e., events that prevented daily activity·). *The Grade 3 event was sore throat.



Figure S10. Correlation of mucosal sIgA and HI antibody levels against the vaccine strains.

Scatter plots show the correlation between sIgA GMC and HI GMT against three vaccine strains at 28 days post-vaccination. Each dot represents one person. The red line is the linear regression and the shaded area is the 95% confidence interval. is the Pearson correlation coefficient. Data are shown on a log10 scale.
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