
 

 

 

 
Figure S1. Decline in HI Titer after vaccination. 

Geometric mean titers were determined for the second blood draw for each of the binned groups in 
both the 2003 and 2011 cohorts.  The titers are expressed as a percentage of the geometric mean titers 
from the first blood draw for the same subjects in each binned group.  There are 16 men and 16 women 
in the 3-4 month bin, 24 of each in the 5-7 month bin, 32 of each in the 8-10 month bin, and 16 of each 
in the 11-12 month bin.  The antigens tested with the 2003 cohort were A/New Caledonia/20/1999 
(H1N1), A/Moscow/10/1999 (H3N2) and B/Hong Kong/330/2001 (Victoria lineage).  The antigens tested 
with the 2011 cohort were A/California/07/2009 (pdmH1N1), A/Perth/16/2009 (H3N2) and 
B/Brisbane/60/2008 (Victoria lineage).  The values for each time point for men and women are not 
statistically different (Mann Whitney test). 
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Figure S2. Titers from Short and Long Service Subgroups. 

The geometric mean titers (with 95% confidence interval) for sera from personnel with short and long 
service are shown.  The data are from 12 men and 12 women with 8-9 years of service, and 12 of each 
with 1-3 years of service.  The viruses used for testing HI titer are listed on the x axis.  Those matching 
the vaccine antigens are CA/7, A/California/07/2009 (pdmH1N1); PH/16, A/Perth/16/2009 (H3N2); and 
BR/60, B/Brisbane/60/2008 (Victoria lineage).  Those matching antigens that circulated earlier in the 
subject’s lifetime are NC/20, A/New Caledonia/20/1999 (H1N1); MS/10, A/Moscow/10/1999 (H3N2); 
and HK/330, B/Hong Kong/330/2001 (Victoria lineage).  The difference between the short and long 
service groups was evaluated using the Mann Whitney rank test. n.s., not significant. 
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Figure S3. Amount of IgG from Short and Long Service Subgroups. 

The amount of IgG for 24 samples from the 2011 cohort (12 short service and 12 long service subjects) 
were determined as a percentage of a high IgG concentration serum sample.   Bars show the mean with 
the standard error for all samples and subgroups.  The significance of the difference between the service 
groups and between the sexes was evaluated using the Mann Whitney rank test: n.s., not significant; *, p 
< 0.05. 



 

Figure S4. HI Titers with Years of Service. 

The geometric mean titers (with 95% confidence intervals) are shown with the number of years in service 
for the 2003 cohort on the left and the 2011 cohort on the right.  The viruses used for testing HI titer are 
A/New Caledonia/20/1999 (H1N1), A/Moscow/10/1999 (H3N2), and B/Hong Kong/330/2001 (Victoria 
lineage) for the 2003 cohort. The viruses used for testing HI titer are A/California/07/2009 (pdmH1N1), 
A/Perth/16/2009 (H3N2), and B/Brisbane/60/2008 (Victoria lineage) for the 2011 cohort. 

Some of the higher HAI titers correlate with changes in the virus circulating around the year of birth and 
some changes correlated with changes in viruses circulating in the years preceding vaccination.  There is 
a drop in H1N1 titers for people with 5-8 years of service compared to those with 1-4 years service for the 
2003 cohort.  The longer the members were in the service the more likely they were born before the re-
emergence of the H1N1 strain in 1977 and this is analyzed further in figure 5 and figure S5.  For the 2011 
cohort there are slightly higher H1N1 GMTs for those with 2 years of service, higher B titers for those 
with 3 years of service, and higher H3N2 titers for those with 6 and 8 years of service.  These coincide 
with an H1N1 pandemic two years prior to vaccination in 2009 



(https://www.cdc.gov/flu/pastseasons/0910season.htm), a mismatched B vaccine strain when most 
infections late in the 2007/08 season were B viruses 
(https://www.cdc.gov/flu/pastseasons/0708season.htm), a mismatched H3N2 season for 2003/04 
(https://www.cdc.gov/flu/weekly/weeklyarchives2003-2004/03-04summary.htm), and the 2001-02 season 
was also an H3N2 dominant season with some H1N2 viruses identified 
(https://www.cdc.gov/flu/weekly/weeklyarchives2001-2002/01-02summary.htm). 



 

Figure S5. HI Titers for subjects born after the emergence of the H1N1 strain 

The geometric mean titers (with confidence interval) for the 2003 cohort based on birth year.  The 
difference between the two groups was evaluated using the Mann Whitney rank test.  ****, p < 0.0001. 



 

 

Figure S6. HI Titers for Different Birth Cohorts 

The geometric mean titers for the 19-29 year old subjects in each cohort are shown as horizontal bars.  
The year of birth and age at vaccination are shown on the y axis.  The viruses used for testing HI titer are: 
NC/20, A/New Caledonia/20/1999 (H1N1); MS/10, A/Moscow/10/1999 (H3N2); HK/330, B/Hong 
Kong/330/2001 (Victoria lineage); CA/7, A/California/07/2009 (pdmH1N1); PH/16, A/Perth/16/2009 
(H3N2); and BR/60, B/Brisbane/60/2008 (Victoria lineage).   © indicates that the dominant type of virus 
that circulated the season following the birth year.  Vertical bars indicate the geometric mean titer toward 
the vaccine antigen for all of the years that the circulating virus of that type was antigenically similar (as 
determined by antigen recommended for vaccine formulation in birth year).  Δ indicates a change in the 
virus strain recommended for vaccines for the birth year (see Figure 5 for statistical analysis).  Darker 
shading of the horizontal bars indicates a more severe influenza season.  
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29 97 0 4  160 320 5 80 320 40 

WW2
51 

2011 140 M 2
8 

22 214 0 6  80 80 80 10 40 10 

WW2
52 

2011 141 M 2
9 

33 124 1 7  160 320 80 80 80 20 

WW2
55 

205 015 M 2
7 

22 215 0 9 015/127 5 10 5 160 5 5 

WW2
57 

2011 015 M 2
5 

40 126 0 5  160 40 20 40 20 5 

WW2
66 

2011 140 M 3
9 

24 297 0 7 015 160 40 80 160 40 20 

WW2
72 

2011 141 M 2
2 

32 222 1 2  1280 160 40 1280 320 40 

WW2
74 

2011 141 M 3
2 

42 127 1 6  160 80 160 40 80 320 

WW2
82 

2011 141 M 2
4 

29 56 0 2 015 160 80 5 80 160 10 

WW2
85 

2011 141 M 3
5 

26 136 1 3  80 20 40 10 5 10 

WW2
93 

2011 140 M 4
0 

39 237 0 2  320 80 320 160 20 80 

WW2
94 

205 015 M 2
3 

23 225 0 2 111/127 40 160 40 5 80 80 

WW3
02 

2011 141 M 2
7 

24 223 1 5 111 160 160 10 80 40 80 

WW3
04 

2011 140 M 3
8 

31 223 1 6 111 160 320 160 40 320 160 



WW3
06 

2011 140 M 3
1 

36 218 0 9 015 80 80 160 20 80 160 

WW3
08 

2011 140 M 1
9 

40 215 0 1 015 160 320 80 160 320 80 

WW3
12 

2011 141 M 3
5 

42 278 0 9  160 40 40 80 20 40 

WW3
15 

2011 141 M 4
0 

22 236 1 9 015 80 80 80 80 20 80 

WW3
16 

2011 141 M 2
1 

35 215 1 2 111 320 20 40 80 5 20 

WW3
18 

2011 140 M 2
2 

24 211 0 4 088 160 40 5 80 40 5 

WW2
92 

2011 140 F 3
3 

21 162 0 8 015 160 80 160 80 40 160 

WW1
26 

2011 141 F 2
9 

34 216 1 6 015 640 320 80 640 320 160 

WW1
23 

2011 141 F 2
2 

40 271 1 1 111 80 80 160 80 5 40 

WW2
44 

2011 141 F 2
4 

24 136 1 2  80 80 40 40 40 5 

WW0
59 

2011 141 F 2
6 

25 227 0 5 015 320 80 80 320 80 80 

WW2
53 

2011 141 F 2
1 

35 110 0 1  320 160 160 160 80 80 

WW2
41 

2011 140 F 3
7 

41 167 0 2  160 80 40 160 80 40 

WW1
81 

2011 140 F 2
9 

22 310 0 7 111 320 40 320 160 20 160 

WW1
98 

2011 140 F 1
9 

27 119 0 1  320 320 20 80 80 5 

WW1
10 

2011 141 F 2
3 

29 106 1 4  320 640 5 5 320 5 

WW1
43 

2011 141 F 2
7 

35 105 0 5  80 320 20 80 320 40 

WW0
32 

2011 141 F 2
5 

36 112 0 6 111 160 40 40 80 5 40 

WW1
49 

2011 140 F 2
7 

41 157 1 9  80 80 20 40 80 20 

WW0
18 

2011 140 F 3
0 

32 139 0 1 015 160 320 160 20 80 160 



WW0
33 

2011 140 F 1
9 

38 109 0 1 015 40 80 20 20 40 20 

WW0
74 

2011 140 F 2
0 

41 291 0 2 111 320 80 160 40 20 20 

WW0
51 

2011 140 F 2
5 

28 154 0 1 111 80 160 20 40 80 20 

WW0
92 

2011 141 F 2
3 

42 140 0 5 015 20 40 40 10 40 40 

WW0
65 

2011 141 F 2
5 

40 218 0 4  80 640 40 80 320 40 

WW2
88 

2011 141 F 2
8 

40 113 1 8 015 80 20 20 80 40 40 

WW0
58 

2011 141 F 3
0 

27 300 0 6  160 320 20 80 160 20 

WW1
90 

2011 140 F 2
8 

22 115 0 8 015 320 80 160 160 40 40 

WW0
70 

2011 141 F 2
8 

35 127 0 4 015 80 80 20 40 40 20 

WW0
20 

2011 141 F 2
4 

32 303 1 3 015 80 160 80 10 40 20 

WW1
05 

2011 141 F 2
3 

29 166 1 1 111 1280 80 40 1280 40 40 

WW0
03 

2011 141 F 2
6 

21 171 0 2 015 20 160 80 5 40 80 

WW0
50 

2011 141 F 3
3 

33 250 0 6 111 160 20 20 160 10 10 

WW1
74 

2011 140 F 2
1 

34 162 0 1 015 640 20 40 160 5 20 

WW0
44 

2011 140 F 2
3 

34 237 0 5 111 80 80 5 160 20 5 

WW0
77 

2011 141 F 2
4 

37 232 1 4 111 80 40 5 5 5 5 

WW0
41 

2011 141 F 2
5 

29 125 1 6  40 80 10 40 40 20 

WW1
12 

2011 141 F 3
0 

26 307 0 7 088 40 40 80 20 5 160 

WW0
40 

2011 141 F 3
9 

26 305 1 2 111 80 160 5 5 5 5 

WW0
75 

2011 140 F 2
2 

26 223 0 3  320 40 320 160 10 160 



WW1
82 

2011 141 F 3
1 

28 224 1 7 015 80 320 80 80 320 40 

WW0
31 

2011 141 F 3
3 

23 134 0 3  10 20 80 5 5 80 

WW0
82 

2011 140 F 3
6 

36 254 0 9  80 5 5 5 40 10 

WW1
77 

2011 141 F 2
2 

35 123 1 2  80 80 40 80 40 40 

WW2
20 

2011 141 F 3
3 

28 268 0 8 015 20 20 80 10 5 80 

WW0
69 

2011 141 F 3
7 

41 304 1 7 111 80 40 80 20 10 40 

WW0
19 

2010 015 F 2
0 

34 288 0 2 127 80 80 40 80 160 80 

WW0
78 

2011 015 F 2
3 

32 348 0 3  160 80 40 160 80 20 

WW0
86 

2011 141 F 2
7 

35 107 1 6 111 80 320 40 160 320 40 

WW1
21 

2011 140 F 2
6 

28 272 1 3 111 20 80 80 20 160 80 

WW3
19 

2011 141 F 2
0 

41 243 1 1 111 160 640 80 80 320 40 

WW1
06 

2011 141 F 2
5 

40 168 0 2 015 40 320 5 20 160 5 

WW2
63 

2011 140 F 3
1 

29 146 1 9 015 80 10 40 80 10 40 

WW0
34 

2011 140 F 2
7 

42 293 0 7  20 10 20 40 10 40 

WW1
35 

2011 141 F 2
4 

22 120 1 1 111 160 320 80 320 160 40 

WW2
78 

2011 140 F 1
9 

42 161 0 1  40 20 10 40 5 5 

WW2
99 

2011 141 F 3
2 

30 293 1 2 088 320 160 80 80 80 40 

WW3
09 

2011 140 F 4
0 

41 100 1 6  320 160 80 20 320 160 

WW3
11 

2011 141 F 2
9 

37 114 1 2 111 320 320 80 160 80 80 

WW2
19 

2011 140 F 2
8 

29 340 0 9  80 10 20 5 5 20 



WW0
87 

2011 141 F 1
9 

27 315 0 1  320 160 20 160 10 5 

WW1
48 

2011 140 F 2
1 

22 129 0 1 111 160 160 160 160 5 40 

WW0
10 

2011 141 F 2
2 

30 204 0 2 015 80 320 80 160 320 160 

WW2
01 

2011 141 F 2
3 

32 121 1 1 111 40 80 40 20 40 20 

WW3
14 

2011 141 F 3
8 

36 116 0 2 111 80 5 80 40 10 40 

WW0
12 

2011 141 F 2
6 

31 107 0 8  40 80 20 10 20 10 

WW0
67 

2011 140 F 2
2 

36 94 0 1  320 40 20 160 20 20 

WW0
80 

2011 140 F 2
9 

37 295 0 8  80 320 5 20 320 5 

WW0
97 

2011 141 F 2
9 

26 125 1 6  40 20 10 20 10 10 

WW0
01 

2010 015 F 2
7 

32 257 0 7 015/127 80 5 5 20 40 20 

WW0
25 

2011 141 F 2
4 

26 196 0 5 015 160 80 320 40 20 80 

WW3
10 

2011 140 F 4
0 

33 264 0 6  160 160 160 160 80 320 

WW1
89 

2011 140 F 2
1 

26 234 1 1  320 320 160 80 5 40 

WW2
87 

2011 141 F 3
3 

23 168 1 1 015 40 40 80 40 80 160 

WW1
38 

2011 140 F 2
4 

33 120 0 1 015 320 160 80 320 80 80 

WW1
85 

2011 141 F 3
4 

35 154 1 7 015 80 20 40 320 20 160 

WW0
22 

2011 140 F 4
1 

41 247 0 3 015 80 80 160 40 40 80 

WW1
16 

2010 141 F 2
4 

29 239 0 6 127 80 40 40 160 40 40 

WW0
26 

2011 141 F 2
8 

29 275 1 3 111 160 80 40 80 40 20 

WW2
68 

2011 140 F 3
8 

26 241 1 5 015 640 20 5 160 5 20 



WW0
08 

2011 141 F 3
0 

39 279 0 8 015 80 80 80 40 40 40 

WW1
20 

2011 141 F 2
0 

42 246 0 1 015 40 20 40 10 40 40 

WW2
86 

2011 141 F 3
5 

39 253 0 2 111 2560 80 40 320 80 40 

WW2
98 

2011 141 F 4
1 

33 234 1 1 111 5 5 20 5 5 20 

WW0
66 

2011 140 F 2
1 

38 249 1 2 111 2560 160 80 1280 80 20 

WW0
17 

2011 140 F 2
2 

34 258 0 4  40 320 20 40 320 80 

 


