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Purpose : Antibody persistence after primary series of Haemophilus influenzae type b (Hib) vaccine
and responses to a boosters are little known in Korean children. We performed this study to evaluate
the antibody titer in relation with a booster immunization of Hib vaccine in Korean children.
Methods : One hundred forty—four children aged 12-23 months old were enrolled in three university
hospitals. The immunogenicity of a boosters with Hib vaccine was assessed in children previously
primed with Hib vaccine. Antibody persistence was also assessed in children who had received 3
doses of Hib vaccine without a booster. Anti-polyribosylribitol phosphate (PRP) IgG antibody levels
and bactericidal titers were determined by enzyme immunoassay and bactericidal assay at the Center
for Vaccine Evaluation and Study, Medical Research Institute, Ewha Womans University.

Results : Prior to a booster in the second year of life, geometric mean antibody concentrations were
2.39 pg/mL and the percent of subjects who had a anti-PRP antibody level =1 ug/mL was 68.6%.
After boosting, antibody concentration was 19.09 pg/mL and the percent of subjects who had a
anti-PRP antibody level =1 ug/mL was 96.5%, which reflects previous immune priming. In subjects
who had finished primary immunization only, the bactericidal titer was 3,946 and in subjects who
had a booster, it was 11,205. Anti—-PRP antibody level was correlated with serum bactericidal titer.
Conclusion : Many children aged 12-23 month old still had protective antibodies after recommended
primary immunization only. A booster dose seemed to induce good anamnestic antibody responses in
Korean children. (Korean J Pediatr 2007;50:449-456)
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R of HFHE 7
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(enzyme immunoassay, EIA)
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ot te WA E AFAE NN SAaen.

g PRP @4 ZHS A% a4 w9l AH&E HbO-HA
49 Hib @32 (oligosaccharide) S <17+ &4 4¥wlo] 4
A7l Ao w3 University of Alabama at Birming-

ham, Pneumococcal and Hib Reference Laboratory2l Dr.
Nahm o ZFE Fgio}l AREsIT) st 19 &
(Merck KGaA, Darmstadt, Germany)® 1 ug/mL°¢] %=
glasle] FHlsgt ¥+ 3 V= Center for Biological
Evaluation and Research(CBER)®] #% ¥-PRP % (Lot
1983, CBER, Bethesda, MA, USA)'"& Dr. Carl Frasch#¥-
H 2w wol AMGSIYE B Ao & PRP IgG A F%
£ 60.9 pg/mLeltt.

HbO-HA F9& 96 welld 3 vle(flat bottom)<]
polystyrene H¥H(Corning & Costar, Corning, NY, USA)el
50 puL A il 37Tl A 90&3F F717F = At Hol =8
Ak o] myE HRe 302 F< 0.01%9] Brij 357F &
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Az gAY ZF wellel 3 M2 NaOHE 50 ulL® #7138k
HAEE-S AAAZ F 405 nmst 690 nmolA FHEE FF
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A5 SASAY wkgkel 0.08 ug/mLE
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£ 1178(19.3%), HbOCE 37(5.3%)°1 A tHTable 1).

7z R gAEe] i o], Hib WS HESH &S
T2 149708, VEHES BeAdsA @ e 17671E, 71E2H
TE& 485 & 15209 a2la FHHIAA 989 e
1910l deh FHHE7 A g5 o H yole VExH
TS 983 7o H dolroh BdThP<0.05). HE 35
of wWE Zk e AW zole itk VE2HTES 4R &
2 F7PHE A SR o] WAl FHol wmE volep A
o] ol fUATh

2. HWiAIOl HHARIM

1) WAl HEH0| [ & PRP A7}

HEA &L 7ol 1.03
ug/ml, 7123EE& BgAsA @ ol 208 ug/ml, 71Z2HE
< =g o] 239 ug/mL, Tﬂatﬁw 283 o] 19.09
pg/mLol At FAHEAA 453 o] & PRP A= 7]
TS dRT oy FFHA &L o dAVET Eokvh

qul L

Table 1. Number of Subjects and Groups by Immunization
Status and Vaccine Type

No vaccine Prlmary, Primary’ Booster™ Total
partial”
None 10 0 0 0 10
PRP-T* 0 7 57 43 107
PRP-OMP' 0 0 11 11 22
HbOC " 0 0 2 3 5
Total 10 7 70 57 144

“children who did not finish primary Hib immunization
children who finished primary Hib immunization without a
booster

*children who finished primary Hib immunization and a booster
PRP tetanus toxoid conjugate
PRP outer membrane protein conjugate
Haernophllus b oligosaccharide conjugate

PRP, polyribosylribitoate phosphate

Table 2. Geometric Mean Titer of Anti-PRP Antibody in
Groups by Immunization Status

Val(j:cine Pﬁg&?’ Primary®  Booster®
acche patal (N=T0) (N=5T)
GMT' (ug/mL) 103 2.08 2.39 19.09°

95% CI"
Titer range

048, 222 040, 10.90 1.64, 347 1272, 27.92
0.29-12.56 0.13-53.06 0.08-104.52 0.49-256.05

“P<0.05 booster vs primary or no vaccine group
Tchildren who did not finish primary Hib immunization
*children who finished primary Hib immunization without a
booster
chlldren who finished primary Hib immunization and a booster
geometrlc mean titer
confidence interval
PRP, polyribosylribitol phosphate
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(P<0.05, Table 2). 7123&S 453 o3 F7HSAA 4=

g oA WAL TRl whE FA7F] AelE (ST
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Moo 52

o AL o rlo

/(\3 - ] ]
0] 100%, 712HFS SAsA 3 o] 85.7%, 1E2H
=3 o] 97.1%, FHEENA fEg v 100%= 7t
FAAE2 o7k ¢idtt. & PRP @AZ7) 1.0 pg/mL ©14

Table 3. Percentage of Subjects with Protective Level of
Anti-PRP Antibody

Number (%)

Primary,

No vaccine Y Primary® Booster"
(N-10)  partal™ o) (N=57)
(N=7)
<0.15 pug/mL 0C 0 1 (14.3) 2 (29 0C 0
>0.15 ug/mL 10 (100) 6 (85.7) 68 (97.1) 57 (100)
>10 ug/mL 3 (30.0) 4 (57.1) 48 (686)° 55 (965)"

"P<0.05 primary vs no vaccine

TP<0.05 booster vs other groups

*children who did not finish primary Hib immunization
children who finished primary Hib immunization without a
| bopster - ) o o

children who finished primary Hib immunization and a
booster

PRP, polyribosylribitol phosphate

100

90

F ol

pOME  pOC B8 bT  bOMP  bOC
Fig. 1. Percentage of subjects with anti-PRP antibody titer
>1.0 pug/mL. There were difference in percentage of subjects
with anti-PRP antibody titer =>1.0 upg/mL between group
which received a booster (B) and those did not (P) (P<0.05).
There were no significant difference in percentage of subjects
with anti-PRP antibody titer =>1.0 ug/mL according to diffe-
rent Hib vaccine type (P>0.05). PRP, polyribosylribitol pho-
sphate, P; children who finished primary Hib immunization
without a booster, pT; children who finished primary Hib im-
munization only with PRP-tetanus toxoid conjugate (PRP-T),
pOMP; children who finished primary Hib immunization only
with PRP-outer membrane protein conjugate (PRP-OMP),
pOC; children who finished primary Hib Immunization only
with Haemophilus b oligosaccharide conjugate (HbOC), B;
children who finished primary and a booster, bT; children
who finished primary and a booster with PRP-T, bOMP;
children who finished primary and a booster with PRP-OMP,
bOC; children who finished primary and a booster with
HbOC.

= ol 30%, 712PES EgdsA 3 &
7.1%, 7128ES 4R Tl 686%, FIHHENA SR
ol 965% ATk FIHHENA 4R w2 TE Al ol HE
o,
[}
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FAE0] =ATHP<0.05). 712HES 983 7 AEsA &
& o vlE G Bl =ATHP<0.05, Table 3). 7128ES
A8 3 FIPHEAA FGEF oA WAl FFHo] w2 o
AEY Zole UATHFIg. 1).

3) & PRP A1} &lF 4JIQ| Hjw

st 97ke Ui kol 144 T FASIE (Y S FE5
Algatgy. z TEE B Hib 9IS HESA &S Lole

3l o}
=149, FHEFT A SES Lol 1490l Hir At 9
Ve FIMEENA Ed o] 112068 7E2HFS 98I &
o] 3946t =UTHP<0.05). & PRP A|7te} At <7t

&) GaaAed AATHR=0.60, Fig. 2).

&

Rl

2 AFeA & PRP FAS A= 72HET =
o] 239 ug/mL, F7/HEF/A FEI o] 19.09 ug/mLE
NHENAAN @483 2 & PRP AN 7E2HES 98
o gAZtET on A Edth & PRP &A7FF 1.0

Y

ug/
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4 . e 0
10000

o * “ -
x 0 *,
1000 *
o
] +
B % a
100
=]
* No vaccine
o
=) + Prmary, partial
. =]
10 T o Primary
Bo® +Booster
1 N N
0.1 1 10 100 1000
Ab (ug/mL)

Fig. 2. Correlation between anti-polyribosylribitol phosphate
(PRP) antibody titer and serum bactericidal titer. Anti-PRP
antibody titer were correlated with serum bactericidal titer
(R=0.60). Bactericidal titer of booster group were higher than
that of primary group (P<0.05). Upper and lower horizontal
dot line represents upper and lower limitation of serum bac-
tericidal assay. Vertical dot line represents lower limitation of
EIA. SBA, serum bactericidal assay. Primary, partial; children
who did not finish primary Hib immunization, Primary; child-
ren who finished primary Hib immunization without a booster,
Booster; children who finished primary Hib immunization and a
booster.
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g Az7b oot T Y ey} MMW NzHE 98
1-2719 F9| A7t PRP-TZ HAE3 45 14.3-21.98 ug/
mLol™, FA77F 1.0 pg/mL ©]/d<] HI%E 96-100% 2 <=
o 75-94%xtt ¢ PRP-OMPOl W@ ATE 71%2H
ol ek BN glEdl, FdlA Al AeMeE 72 HE
473 F FA7k= 8.04 ug/mLelal, A7 1.0 pug/mL o731
142 869%2"Y o=l 492 55-79%¢t Hlwahd ke
B2 mala o] sl 4 9 Hib Wale Syt ol
H NzQPE T 7o AT BHuSd Hl&] dddde] =& 2

53 Btk

A FelA] 72HES e AolE
xﬂ7H ,

F2 7-87129 FA T 246 pg/mLAE FHEES A

3l 19-2070Y Abele] @AV 21 pg/mLE HASHa, A
7E7F 1.0 pg/mLol’del H&E 712 HE 45 F 98.3%°lA
19-20 Nl 61.6%%= A

ZUle] F7hgEel die
< A 15708 F7 JE 9 20 1671 611417}2 =4
3tie=d, PRP-TS 4%+ 127 ug/mLolA 2931 ug/mLE,
HbOC?] 7%+ 051 ug/mLelA 3495 ug/mLi 7k A,
GA7F 1.0 pg/mLold) &= PRP-TS 749 38%°1A4 91%
2 HbOCS 7% 29%14 98%= F7}18+%) EHU] g A8,

2 AFoNA 72HETS 95 T FIMEINA dES +
S vms] B ¥ PRP #AVEe] A9 Z47ZF 239 ug/mL,
19.09 pg/mLelaL, FA7H7F 1.0 pg/mL )4l H&
68.6%, 965%= F/HHF /A AR FolA =L nHES HY
th V1 E2HTT g5 oA 12-2370€E Abele] &7 1.0
pg/mL ©14+¢l "l &o] 686%= oA Aol $-eviat Lol
A 71E2HE g8 Fof FAUPE 1.0 ug/mLeldql wlgel
86.9-100%= %<& Zo] Hlaate] 2 o Yang 5% Aol
oF b R 1270 o] A ﬂzﬂﬂﬂ wojge] gl %
olgt® Aty AAZT FMHEFTS A= LA &
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il 0 =
PRP-OMPE 2-33] H=3 Fxut} @4 =& dA7/E B
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7] Wil Aew FHEa vk
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ou) A =Tk AW Hib W4ale] =357 @ $-2uve
Zxote] 3 PRPel Wik IAVHE SAT Aol 36704 wRk
A= 718k re] 25 0.15 pug/mL wRHel o2 vEelgon
3670€e] "olAMok 0.15 ug/mL °l’de] HAem™ 015 ug/mL
QMR 36709l Aok 0%l o e, e

Aol E=dg o] F¢l 19951 A% 0.15 ug/mL ©142 H
&o] 36709 o]AdME= 30-40% AHEE FA3HrT 36719 0]

AU 0% AEZ Asats 2oz muddy? waba 12-24
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WA 4 Fow Az,
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SUS AT, AAR A el ol TR
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2wl o FA| kg HAAE BgEEE 2 . o
=2 YalE FAY D8k (avidity) o)t A 97FE 2A4e &
AeHH B R WHO AR 7% RaAe oshd Z3HQ Hib
e g Fo At S od) ZAAE v)%d
AZ Ao grta stk
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