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The immunogenicity and safety of three-component DTaP vaccine
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Purpose : We conducted the study to evaluate the immunogenicity and safety of three component
DTaP vaccine (Infanrix®) in a group of Korean healthy infants on a three-dose primary vaccination.
And we compared the immunogenicity of this DTaP vaccine with two component DTaP vaccine
which has been widely used in Korea.

Methods : We enrolled one hundred fifty one healthy infants aged 8-9 weeks. These infants were
vaccinated at age 2, 4 and 6 months of age with three component DTaP vaccine. Solicited adverse
events were actively monitored for 72 hours following each vaccination, and all adverse events after
each vaccination were observed for three weeks. Anti-diphtheria toxoid Ab., anti-tetanus toxoid Ab.,
anti-pertussis toxin Ab., anti-filamentous hemagglutinin Ab., and anti-pertactin Ab. were measured
using ELISA for assessing immunogenicity of study vaccine in 60 infants. Immunogenicity analysis
of two component DTaP vaccine was performed with same methods in 14 infants as control.
Results : The seroconversion rates of anti-diphtheria toxoid Ab, anti-tetanus toxoid Ab. anti—
filamentous hemagglutinin Ab. were 1002 in both group. Seroconversion rate of anti-pertactin Ab in
study group was 100%, but the rate in control group was 50%. However, geometric mean concen-
tration of anti-pertussis toxin Ab. was higher in control group. Mild local and systemic reactions
were observed within three days after vaccination, and no serious adverse events related study
vaccine were happened during study period.

Conclusion : Our study results suggest that three component DTaP vaccine (Infanrix®) is a well-
tolerable and high immunogenic vaccine, especially anti-Pertactin Ab. of the study vaccine is very
immunogenic. It can be available as routine DTaP vaccination in our infants. (Korean ] Pediatr
2007;50:355-362)
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1) CI=H2|o} =4 &H[T}

gzl HE A FHi FAZE 01 IU/mLeldey 3%
T F3d FAVNE 20 IU/mLeZ s, 100%9 a4
< Bk A TdA "E A He FAE 0.05 IU/mLOI%’i
ou FHZF F Hy FAVME 363 TU/MLLE A5sta, HAl
100%9] ¥A&S EAHTable 1).

2) mME =2 SNt

gz J4E A 3 FAVFE 01 IU/mLeldey HE

T #Hy FA7FE 95 IU/mLeE A5aa, 100%9] $H4&

Table 1. Seropositivity Rates and GMCs for Anti-Diphtheria
Toxoid Antibodies in Control and Study Group
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S B ATl "E A B FA7E 0.06 IU/mLOI
o} HF F Hyt GV 628 TU/mMLOE A58, 9A
100%9] FH&S HUTHTable 2).

3) PT &0l chst Aot

2wl HE A Fit FA7E 42 EU/MmLelded 3
T 5 9 f‘z}iﬂﬂL 1235 EU/mLeZ A58, 100%<
FHES BATE AFTolA HE A Hd FANE 35 EU/
mLellovt B F it FAVRE 736 EU/MmLOR el
31, 100%9] FHEE BATHTable 3).

4) FHA &gl EHEP &7}

gzl HE A Fit FA7E 81 EU/MmLelded 3

¥ v FA7ME 1731 EU/mLe=2 539, 100%<]
AEs Btk dFelAM HE A B FAVEE 90 EU/
mLolY BE F FiF FA7FE 2855 EU/mMLOE 45383
1, A 100%9 FHNES HATHTable 4).

5) PRN &gl chst s=lot

gzl HE A Hit FA7E 33 EU/MmLelded 3
% % 9 FAVME 64 EU/mLLE 453893, 50%9 43

02 o\

Table 3. Seropositivity Rates and GMCs for Anti-Pertussis
Toxin Antibodies in Control and Study Group

>0.1 TU/mL GMC (IU/mL)
95%CI 95%CI
Timing Group N n % LL UL Value LL UL

>5 EU/mL GMC (E.U/mL)
95%CI 95%CI
Timing Group N n % LL UL Value LL UL

Pre Biken 14 2 143 18 428 01 00 01

Post  Infanrix 60 4 6.7 18 162 0.05 005 0.06
Biken 14 14 100 768 100 20 11 38
Infanrix 60 60 100 940 100 3.63 3.05 433

Pre Biken 13 5 383 139 684 42 27 66

Post  Infanrix 60 15 257 147 379 35 30 42
Biken 14 14 100 76.8 100 1235 74.7 204.1
Infanrix 60 60 100 940 100 736 644 842

>0.1 TU/mL; Cut off value for seropositivity
Abbreviations : GMC, geometric mean antibody concentration;
CI, confidential interval; N, number of subjects; n, number of
subjects with concentration above the specified cut off; LL,
lower limit; UL, upper limit; Pre, pre-vaccination; Post, post—
vaccination (1 month after third vaccination)

Table 2. Seropositivity Rates and GMCs for Anti-Tetanus
Toxoid Antibodies in Control and Study Group

>5 E.U/mL; Cut off value for seropositivity
Abbreviations : GMC, geometric mean antibody concentration;
Cl, confidential interval; N, number of subjects; n, number of
subjects with concentration above the specified cut off; LL,
lower limit; UL, upper limit; Pre, pre-vaccination; Post, post-
vaccination (1 month after third vaccination)

Table 4. Seropositivity Rates and GMCs for Anti-Filamentous
Hemagglutinin Antibodies in Control and Study Group

>0.1 TU/mL GMC (IU/mL) >5 E.U/mL GMC (E.U/mL)
95%CI 95%CI 95%CI 95%CI
Timing Group N n % LL UL Value LL UL Timing Group N n % LL UL Value LL UL

Pre Biken 14 2 143 18 428 01 00 01

Post  Infanrix 60 7 117 48 226 006 005 007
Biken 14 14 100 768 100 95 5.7 157
Infanrix 60 60 100 940 100 628 531 743

Pre Biken 14 7 50.0 230 770 8.1
Post Infanrix 60 45 750 621 &5.3 9.0
Biken 14 14 100 76.8 100
Infanrix 60 60 100 94.0 100

34 190
71 114
173.1 102.7 291.9
2855 244.1 334.0

>0.1 IU/mL; Cut off value for seropositivity
Abbreviations : GMC, geometric mean antibody concentration;
CI, confidential interval; N, number of subjects; n, number of
subjects with concentration above the specified cut off; LL,
lower limit; UL, upper limit; Pre, pre-vaccination; Post, post-
vaccination (1 month after third vaccination)

>5 E.U/mL; Cut off value for seropositivity
Abbreviations : GMC, geometric mean antibody concentration;
CI, confidential interval; N, number of subjects; n, number of
subjects with concentration above the specified cut off; LL,
lower limit; UL, upper limit; Pre, pre-vaccination; Post, post-
vaccination (1 month after third vaccination)
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Table 5. Seropositivity Rates and GMCs for Anti-Pertactin
Antibodies in Control and Study Group

>5 E.U/mL
95%CI

GMC (E.U/mL)
95%CI

Timing Group N n % LL UL Value LL UL

2154 19 454 3.3 2.1 5.4

Pre Biken 14

Post Infanrix 60 2 33 04 115 2.6 2.4 2.8
Biken 14 7500 230 77.0 6.4 31 133
Infanrix 60 60 100 94.0 100 2235 192.0 260.2

>5 E.U/mL; Cut off value for seropositivity
Abbreviations : GMC, geometric mean antibody concentration;
CI, confidential interval; N, number of subjects; n, number of
subjects with concentration above the specified cut off; LL, lo-
wer limit; UL, upper limit; Pre, pre-vaccination; Post, post—
vaccination (1 month after third vaccination)
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54 343 B9E BF 231%01%ey 249 drig 55%
Fh(grade 3)3t= AT 27%010 1, 27 HAF Aole 5
58 ZaF HE FA$E 268%, +4Y whd 554 3a
(grade 3)3tE A9E 0.0%°19em, 34 HE Ftole 56
& 34%% EE ASE 21% 2449 duig 558 3a
(grade 3)3t= AT 14%°IAth 283l HE F S gt
Tz glo] x} AE 3¢ F 71X 24s 6l AfE BF
28.6%°12tF >20 mm(grade 3)¢1 A%+ 27%°lx, 23
HE ASdE WHS HI RE ASE 317%, >20 mm
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ok @A HE F BFol w3 #wEe Qo] 13 HF 39 F

BT 19.0%°1% e >20 mm(grade
4.8%°1% 3L, 23 HZo] 7300“*1 FES B B
0.3%, >20 mm(grade 3)% A+ 7.0%°1°oH, 3
A HFe gl BEs wBe BEE 0T7} 25.7%, >20 mm

A5 5.7%°1HTable 6). ¢ JF F 30¢
el HE ool 5HelA dEo] Ao 5 A4 §lo]

el 12k JF 39 ¥ 7HA AHA
sL3%0lglot AekA FoldE A
A5 1.4%°193, 22 HEe] Afole duis

Table 6. Incidence of Solicited Local Symptoms Reported
during The 4-day Post Vaccination Period Following Each
Dose in Study Group

95% CI

Symptom  Type N n % LL UL
Pain Dose 1

All 147 34 23.1 16.6 30.8

Grade 3 147 4 2.7 0.7 6.8

Dose 2

All 142 38 26.8 197 34.8

Grade 3 142 0 0.0 0.0 2.6

Dose 3

All 140 31 22.1 156 29.9

Grade 3 140 2 1.4 0.2 5.1
Redness Dose 1

All 147 42 286 214 36.6

>20 mm 147 4 2.7 0.7 6.8

Dose 2

All 142 45 31.7 241 40.0

>20 mm 142 6 4.2 16 9.0

Dose 3

All 140 46 329 252 413

>20 mm 140 8 5.7 2.5 10.9
Swelling Dose 1

All 147 28 19.0 130 26.3

>20 mm 147 7 4.8 19 9.6

Dose 2

All 142 43 303 229 385

>20 mm 142 10 7.0 34 12.6

Dose 3

All 140 36 257 187 33.8

>20 mm 140 8 5.7 2.5 10.9

Abbreviations : CI, confidential interval; N, number of sub-
jects; n, number of subjects reporting at least one type of
Symptoms; LL, lower limit; UL, upper limit
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Table 7. Incidence of Solicited General Symptoms (Vaccine
Related) Reported during The 4-day Post Vaccination period
Following Each Dose in Study Group
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om 33 HFolA 375C °)¥el A7t 29%, 39C K}
A9-7F 0.7%°19HTable 7). A4l oldtgo=z <35y

o] Fol © Aft 8Bl LdE QT A Fo7t A

3@ 10 P %9
o o rlo »53

95% CI
e o o]9] ok %ol B 9l AEW F¢E AATH
Symptom Type N n % LL UL
Drowziness Dose 1 il =t
All 147 46  31.3 239 39.5
prade s Moz M 02 WP WAlel F% ol g EAHA o8 DTwP
All 142 32 225 160 303 WA FEEo] 1970 tHF-H Hol AatEr] AlFete] i =
Grade 3 M2 107 00 39 llAE 2ol AxHE A ARHYL o2 sl o
Dose 3 = Hﬂ R I 2}=).63 r111-16) 187 m
= &4 . DTwP 2l
Al 140 21 150 95 220 N2 wda 24 H7] AxEd Bt DTw
Grade 3 40 0 00 00 26 S8l SeRd SRR Flsh wArE WS ofd A
Irritability ~ Dose 1 oA S kAstAME B gt DTwPeF 2AY B} -
é“d ) EZ 5‘21 3?-1 232 42; FE A2 WA el @ 7UF = HA
s o | Sato ATHOl HzE aP WAL e old
All 142 40 282 209 363 DTaP WAlo] 1981 YEAPE] ALgE 7] A Zsqey”®)
Grade 3 142 2 1.4 0.2 5.0 o]F aP WiAle xFw wds] e o uje} PT, FHAR
Dose 3 £33 271 DTaP, 27} PRN®] 37}8 37k DTaP, 37}l 174
All 140 29 207 143 28.4
Grade 3 140 9 14 02 51 9] agglutinogen(fimbrial antigen)©] 57}¥ 47} DTaP, 47}l
Loss Dose 1 I thE agglutinogen®] © 718 57} DTaP #1714 7o)
ofappetites All 147 40 272 202 352 HQal old MAEL ofg] ZrloA Fakel obAAle] sl )R
prade 9 ML 0T 00 ST e ma Aq1e gla) dlite oke) 94 AT 190090 =
ose
All 142 29 9204 141 280 5 Alzsle] 1996l FAF AT o9 22 AFUF TAHD
Grade 3 142 1 07 00 39 199775 o2 F7tell A DTaP WAlS 7] HE Wiloz &
2(;1%3 o 17 101 s 43t7] AFERT o)W sgel we Fuele s 27}
: : ’ ) A AR IR o]
Grade 3 140 0 00 00 26 DTaP WAlo] oju] 1980 thell g2rel 3ol Al 37k DTaP
Fever Dose 1 ARk 1999de] =Y Ee] @AZEA 271e] DTaP WA=} A
All (=375C) 147 14 9.5 5.3 155 ALEE a1 g)
Bl dr 0000025 of 40 ARE DTP WA Q%) ol%oﬁx} Qo wels)
ose
All (2375C) 142 6 42 16 90 = A4 mAHew 369 Ao R Afrde] A&HaL glem,
>39.0C 142 0 00 00 2.6 Bd 14, &9, 34F, bd ?lgi‘ar"?ﬂxl'ﬂ Zd o SHA
i(l)lsi 3375 Do 4 se os o AMFES WolE Fo 7P Aot ma o] AFe ©
>375TC . . . o~ =
S 2] oo ol WA g = Z]§]_o o iL\_ i /HQ_]
>39.0C 140 1 07 0.0 3.9 ‘CO] O‘]x_ (6} ]‘Oﬂ il ag ] ] ]—L]E]— = 7o Oﬂ
AE A 71E A9 12-26%7F Mds] ol 93 Ao
Abbreviations : CI, confidential interval N, number of subjects - ) _
n, number of subjegts reporting gthleast one type of Symp- Sl A glol™, Buh EapA el Wale] A B AR, AR
toms; LL, lower limit UL, upper limit. HEL 3y = EA7 A% QA nEdn )
Table 8. The Previous Study Results of Immunogenicity of 3 Component DTaP (Infanrix®) in Infants
B No. of evaluated GMC (ELISA units/mL) Seroconversion rate (%)
eference . imient
vaccne recipients PT FHA Pertactin PT FHA Pertactin
Berstein et al.*™” 366 69.4 2179 139.5 96.7 99.5 99.2
Edwards et al.” 107 54 103 185 90.7 83.2 85.0
Greco et al” 479 51.3 147 274.2 945 85.1 96.6
Pichichero et al.*’ 48 42 176 121 ND ND ND
Schmitt et al.™ 175 33 43 112 ND ND ND

Abbreviations : GMC, geometric mean antibody concentration
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