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1. EIA-IgG HI

 
HI EIA-IgG

R2 IgG
IU/mL HI

8 2 0.776
IgG  (EIA 2.0

) HI (8 )
94.4  (17/18 ) HI
IgG 85.0

EIA
titer 

IgG
IU/mL

HI titer total<1:8 1:8 1:16 1:32 1:64 1:128 1:256
< 2.0 < 4.6 17 1 18
< 4.0 < 9.2 3 1 2 6
< 4.4 < 10.0 1 1
< 6.0 < 13.8 2 1 3
< 8.0 < 18.4 4 2 1 7
< 10.0 < 23.0 2 2
< 12.0 < 27.6 3 3 6
< 14.0 < 32.2 3 1 4
< 16.0 < 36.8 1 3 4
< 18.0 < 41.4 1 4 1 6
< 20.0 < 46.0 1 1
< 22.0 < 50.6 1 1 2
< 24.0 < 55.2 3 3
< 26.0 < 59.8 4 2 1 7
< 28.0 < 64.4 2 5 1 8
< 30.0 < 69.0 1 2 1 4
< 32.0 < 73.6 1 4 2 1 8
< 34.0 < 78.2 1 2 3
< 36.0 < 82.8 0
< 38.0 < 87.4 1 1
< 40.0 < 92.0 1 3 1 5
< 42.0 < 96.6 1 1 2
< 44.0 < 101.2 1 1
< 46.0 < 105.8 1 1
< 48.0 < 110.4 1 1 1 3
< 50.0 < 115.0 0
< 52.0 < 119.6 3 3
< 54.0 < 124.2 2 1 3
< 56.0 < 128.8 1 1
< 58.0 < 133.4 1 1

58.0 133.4 4 9 15 19 47
total 20 11 14 38 32 22 24

Table.2 HI IgG

No. of 
subjects Age (ys) MR or MMR vaccine history (%)

twice once none unknown
total 283 0-69 19 (7) 64 (23) 78 (28) 122 (43)
male 90 0-69 8 (9) 26 (29) 17 (19) 39 (43)

female 193 0-62 11 (6) 38 (20) 61 (32) 83 (43)
ys, years; MR, measles-rubella vaccine; MMR, measles-mumps-
rubella vaccine

Table 1. 



(17/20 ) IgG  (EIA 4.0 ) HI (8 )
100.0 (137/137 ) HI IgG 97.2 (137/141 )

IgG HI IgG 10IU/mL
HI 32 85.3 (116/136 ) HI 32 IgG
10IU/mL 100.0 (116/116 )  
 
2. HI 16 EIA-IgG  

EIA-IgG HI

(Log2) (Fig.1)
HI IgG R2

0.777
Fig.1

HI EIA
Table.3

HI 16
32 IgG

14IU/mL
21IU/mL 1IU/mL

HI EIA
ROC EIA

100% 100 ROC
Youden index

 (Table.4) IgG 19 IU/mL(EIA 8.3) Youden index
IgG 19 IU/mL  (EIA 8.3 )

HI 16  
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Fig.1  HI IgG

Table.3 HI IgG Table.4 IgG Youden index

HI 
titer

EIA 
titer

IgG 
(IU/mL)

1:8 2.6 6.0 
1:16 4.7 10.7 
1:32 8.4 19.4 
1:64 15.2 34.9 

1:128 27.3 62.9 
1:256 49.3 113.3 
1:512 88.8 204.1 

EIA 
titer

IgG titer 
(IU/mL) Sensitivity False-

positive rate Specificity Youden index

6.1 14 100.0% 35.6% 64.4% 0.644 
6.5 15 100.0% 35.6% 64.4% 0.644 
7.0 16 100.0% 33.3% 66.7% 0.667 
7.4 17 100.0% 28.9% 71.1% 0.711 
7.8 18 99.1% 26.7% 73.3% 0.724 
8.3 19 99.1% 24.4% 75.6% 0.747 
8.7 20 98.3% 24.4% 75.6% 0.739 
9.1 21 97.4% 24.4% 75.6% 0.730 



3.  
Table.5 HI (geometric mean 

antibody titer:G.M.T) HI (8 ) 90
HI 32

80 20 30
32 67 82 20 30

 
 

 
 

   
HI EIA-IgG EIA-IgG

Clinical Standards Institute (CLSI)
10IU/mL [1] HI

HI 32 [2]
HI 32 IgG 10IU/mL 100.0%

HI HI
EIA-IgG IgG 19IU/mL HI

16 19IU/mL CLSI
10IU/mL 1.9 [3] [4]  

HI 8 32
90

8
1962 1979

32 80

Age (ys)

total female male

No of 
subjects G.M.T

HI antibody 
titer No of 

subjects G.M.T
HI antibody 

titer No of 
subjects G.M.T

HI antibody 
titer

8 32 8 32 8 32
0 8 3.4 25 13 2 2.0 0 0 6 4.0 33 17 

1-4 17 33.3 88 71 4 22.6 75 50 13 37.6 92 77 
5-9 18 54.9 100 100 7 39.0 100 100 11 68.2 100 100 

10-19 39 33.8 97 67 27 43.5 100 78 12 19.0 92 42 
20-29 40 40.8 95 68 27 47.0 96 67 13 30.3 92 62 
30-39 53 63.2 94 83 49 60.5 94 82 4 107.6 100 100 
40-49 52 48.4 92 73 42 46.8 93 74 10 55.7 90 70 
50-59 39 34.4 82 62 29 42.6 93 66 10 18.4 50 50 
60-69 17 36.2 88 71 6 64.0 100 83 11 26.5 91 64 

Table .5 HI

ys, years; G.M.T, geometric mean antibody titer



2012 2013
20 30 20 30

CRS  
1 1 4

5 9 32 G.M.T 1 4 71
33.3 5 9 100 54.9 1

2
 

2012 408 2013 3198
880 0.04

2014 4
2020
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