Supplementary Table 1 
WHO influenza vaccine strain recommendations. Highlighted text indicates vaccines in which trivalent vaccine strain recommendation changed. B1 reflects strain recommended for trivalent vaccines. Both B1 and B2 are recommended for quadrivalent vaccines. NH: Northern Hemisphere; SH: Southern Hemisphere

	
	AH1
	AH3
	Clade
	B1
	Lineage
	B2

	SH2017
	A/Michigan/45/2015 (H1N1)pdm09
	A/Hong Kong/4801/2014 
	3C.2a
	B/Brisbane/60/2008
	Victoria
	B/Phuket/3073/2013

	NH 2016-17
	A/California/7/2009 (H1N1)pdm09
	A/Hong Kong/4801/2014
	3C.2a
	B/Brisbane/60/2008
	Victoria
	B/Phuket/3073/2013

	SH2016
	A/California/7/2009 (H1N1)pdm09
	A/Hong Kong/4801/2014
	3C.2a
	B/Brisbane/60/2008
	Victoria
	B/Phuket/3073/2013

	NH 2015-16
	A/California/7/2009 (H1N1)pdm09
	A/Switzerland/9715293/2013 
	3C.3a
	B/Phuket/3073/2013
	Yamagata
	B/Brisbane/60/2008

	SH2015
	A/California/7/2009 (H1N1)pdm09
	A/Switzerland/9715293/2013
	3C.3a
	B/Phuket/3073/2013
	Yamagata
	B/Brisbane/60/2008

	NH 2014-15
	A/California/7/2009 (H1N1)pdm09
	A/Texas/50/2012 
	3C.1
	B/Massachusetts/2/2012
	Yamagata
	 B/Brisbane/60/2008

	SH2014
	A/California/7/2009 (H1N1)pdm09
	A/Texas/50/2012* 
	3C.1
	B/Massachusetts/2/2012
	Yamagata
	B/Brisbane/60/2008

	NH 2013-14
	A/California/7/2009 (H1N1)pdm09
	A/Victoria/361/2011
	3C.1
	B/Massachusetts/2/2012
	Yamagata
	B/Brisbane/60/2008

	SH2013
	A/California/7/2009 (H1N1)pdm09
	A/Victoria/361/2011 **
	3C.1
	B/Wisconsin/1/2010
	Yamagata
	B/Brisbane/60/2008

	NH 2012-13
	A/California/7/2009 (H1N1)pdm09
	A/Victoria/361/2011 
	3C.1
	B/Wisconsin/1/2010
	Yamagata
	



* A/Texas/50/2012 is an A(H3N2) virus that following adaptation to growth in eggs has maintained antigenic properties similar to the majority of recently circulating cell-propagated A(H3N2) viruses including A/Victoria/361/2011.
** A/Ohio/2/2012, A/Maryland/2/2012, A/South Australia/30/2012, A/Brisbane/1/2012 and A/Brisbane/6/2012 are A/Victoria/361/2011-like viruses

Supplementary Figure 1: Weekly number of influenza vaccines administered (all locations combined) with linear trendline and correlation coefficient. Weeks numbered consecutively from Week 1 in Jan 2013 to Week 237 in July 2017


























Supplementary Figure 2: Weekly number of negative influenza PCRs with linear trendline and correlation coefficient. Weeks numbered consecutively from Week 1 in Jan 2013 to Week 247 in Oct 2017
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Supplementary Figure 3: Influenza data by type/subtype and week of the 4,571 influenza infections in the community reported by Singapore Ministry of Health to the WHO through FluNet (Influenza A 70.0% [AH3 74.9%, AH1 25.1%]; Influenza B 30.0%). AHx: Influenza A, subtype undetermined. 

















Supplementary Table 2: Summary data and odds ratio of predictors for influenza infection after vaccination from logistic regression analysis. 
	
	Flu
	No flu
	OR (95% CI)
	p-value
	Multivariable (95% CI) ¶
	p-value

	N
	617
	18676
	
	
	
	

	Year vaccination
· 2013
· 2014
· 2015
· 2016
· 2017
	
19.0
18.8
23.0
28.0
11.3
	
15.6
17.0
26.8
24.8
15.8
	
-
-
-
-
-
	
	
	

	Demographics

	Sex (% male)
	58.2
	56.6
	1.069 (0.910-1.257) 
	0.42
	1.054 (0.894-1.244)
	0.53

	Age (Mean, SD) †

- Over 65 years (%)
	73.8 (12.87)

76.2
	71.7 (14.77)

71.1
	1.010 (1.004-1.016) 

1.301 (1.083-1.573)
	0.00060

0.0057
	1.011 (1.005-1.018) 

-
	0.00053

	Ethnicity (%)
· Chinese 
· Indian
· Malay
· Other
	
77.2
8.2
11.1
3.5
	
76.7
9.4
9.2
4.8
	
Ref
0.868 (0.640-1.151)
1.227 (0.944-1.571)
0.738 (0.465-1.110)
	
Ref
0.34
0.12
0.17
	

0.924 (0.678 (1.232)
1.412 (1.075-1.830)
0.762 (0.479-1.149)
	

0.60
0.01
0.22

	Co-morbidities

	Charlson score 
(mean, SD)
	3.06 (2.508)
	2.93 (2.529)
	1.022 (0.990-1.053)
	0.17
	-
	

	Co-morbidities (%)
· Pulmonary
· Cardiovascular
· Diabetes
· Renal
· Liver 
· Malignancy 
	
58.7
39.1
34.9
7.6
22.7
8.4
	
44.1
36.3
36.0
6.3
22.8
7.4
	
1.791 (1.524-2.107)
1.131 (0.960-1.331)
0.944 (0.798-1.115)
0.994 (0.820-1.199)
1.211 (0.883-1.621)
1.133 (0.839-1.497)
	
<0.0001
0.14
0.50
0.95
0.22
0.40
	
1.588 (1.343-1.881)
-
-
-
-
-
	
<0.0001


	Hospitalisation in year   before vaccination (%)
	71.7
	66.1
	1.307 (1.097-1.564)
	0.0030
	1.327 (1.104-1.602)
	0.0028

	Influenza in year before vaccination (%)
	8.5
	8.4
	1.016 (0.755-1.340)
	0.911
	-
	

	Vaccination details

	Vaccine location (%)
· Hospital
· Specialist clinic
· Polyclinic
	
41.3
47.9
10.8
	
42.7
45.4
11.9
	
Ref
1.085 (0.916-1.285)
0.930 (0.703-1.214)
	

0.347
0.602
	

-
-
	

	Time from prior influenza vaccination (%)
· <1 year
· <2 years
· <5 years
	

25.4
56.6
64.0
	

18.9
45.2
53.8
	

1.454 (1.207-1.744)
1.556 (1.325-1.828)
1.504 (1.276-1.777)
	

<0.0001
<0.0001
<0.0001
	

-
1.523 (1.283-1.810)
-
	

-
<0.0001
-



¶ Adjusted for age, sex, chronic pulmonary disease, hospitalisation in year before vaccination and receipt of two or more influenza vaccines in the previous two years
†Per year


Supplementary Figure 4: Influenza vaccine failure stratified by number of risk factors (age ≥ 65 years, chronic pulmonary disease, influenza vaccination in the previous two years), with linear trend line.

	Number of risk factors
	Influenza infections /n 
	Proportion of individuals with vaccine failure
	Adjusted OR for influenza (95% CI) †
	p-value

	0 
	29/1700 
	1.71%
	Ref
	-

	1
	188/7875
	2.39%
	1.51 (1.04-2.29)
	0.0400

	2
	207/5914 
	3.50%
	2.29 (1.57-3.46)
	<0.0001

	3
	193/3809 
	5.07%
	3.47 (2.37-5.25)
	<0.0001


†Adjusted for age, sex, ethnicity, chronic pulmonary disease, hospital admission in previous year, previous influenza vaccination in the 2 years before index date of vaccination, and influenza virus activity during that time period.









Supplementary Figure 5: Influenza vaccine failure stratified by number of influenza vaccines received in the two years before study entry, with linear trend line.
	Number of vaccines
	Influenza infections /n
	Proportion of individuals with vaccine failure
	Adjusted OR for influenza (95% CI)
	p-value

	1 (index vaccine)
	270/10517 
	2.57%
	Ref
	-

	2
	248/6584 
	3.77%
	1.51 (1.26-1.81)
	<0.0001

	3
	92/2133
	4.31%
	1.75 (1.36-2.25)
	<0.0001

	4 or more
	7/64 
	10.94%
	3.96 (1.67-7.92)
	0.0004



†Adjusted for age, sex, ethnicity, chronic pulmonary disease, hospital admission in previous year, previous influenza vaccination in the 2 years before index date of vaccination, and influenza virus activity during that time period.










Supplementary Figure 6: Phylogenetic tree of A/H3 haemagglutinin gene sequenced from a subset of cases.
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Supplementary Figure 7: Phylogenetic tree of A/H1 haemagglutinin gene sequenced from a subset of cases.
[image: Barny_tree_final_pub]
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0 or 1 risk factor	0	40.232067928291499	52.325581395348848	58.177702680148229	89.806644486233637	56.202053904743678	0	26.562139941880346	33.321763276640056	36.443942299439819	52.306795910800361	34.295528247141142	4.8	9.8000000000000007	14.8	19.8	24.8	29.8	100	76.86395080707149	93.023255813953483	100.30090270812437	134.40860215053763	92.165898617511516	2 risk factors	0	50.240035726247626	67.899643615744893	60.554233700941822	33.82774615522608	36.823073113009599	0	31.536683120393526	40.335803764675035	36.521408039039059	21.902159492409893	22.864196523954824	5	10	15	20	25	30	100	84.530853761622993	103.62694300518136	94.966761633428305	60.422960725075527	60.64281382656155	3 risk factors	0	56.148181447468133	61.799834523646354	31.215844697851779	27.164572784237372	43.809695983609046	0	25.370611302354888	35.785339637754191	19.772336120313572	17.307994916324983	24.867588552706344	5.2	10.199999999999999	15.2	20.2	25.2	30.2	100	70.274068868587491	85.910652920962207	50.684237202230108	44.622936189201248	58.754406580493537	Weeks post vaccination


Adjusted VE relative to weeks 2 to 9 post-vaccination




1 vaccine	0	37.047993671066635	46.55623160097376	51.385189635998287	43.529647946100937	55.332799245125699	0	25.112749825584629	31.019057812644789	33.896393814125986	28.923626524251404	35.586069227672581	4.8	9.8000000000000007	14.8	19.8	24.8	29.8	100	77.952072755809311	92.946790661134955	99.593627935034945	86.199742117435619	99.71660233150439	2 vaccines	0	51.638124633308038	78.521470383613433	43.896316917934953	37.734835975042884	30.678001961542762	0	33.799616259501008	49.198980191252033	28.869406028983967	24.982123247114913	20.162641255225807	5	10	15	20	25	30	100	97.84163341419621	131.74789182801908	84.33274181539322	73.921238810133033	58.823426533158809	3 or more vaccines	0	49.466406802611992	51.217555358818231	36.433326526959	47.853785658387487	64.512648911815319	0	23.095499893274674	23.513397177723739	17.425522113977859	22.046772733474963	27.175214105273739	5.2	10.199999999999999	15.2	20.2	25.2	30.2	100	43.322415757567008	43.469962658737913	33.400477155989897	40.881195352463244	46.954083904279933	Weeks post vaccination


Adjusted VE relative to weeks 2 to 9 post-vaccination
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