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Figure 1-(a). Odd ratios for seroprotection
rate(frequency of patients with anti
-PRP > 1.0ug/ml) of mixed group

versus separate group - - - - ¢ - 9

Figure 1-(b). Seroprotection rate (frequency of
patients with anti-PRP > 1.0ug/ml)
estimates from studies included in
subgroup (DTP) analysis, expressed
as odds ratios for mixed group
versus combination group computed

from a random-effects model - - 13

Figure 2-(a)  Standard difference in means for
GMT mixed group versus separate

group ............. 1 1



Figure 2-(b) GMT of anti-PRP estimates from
studies included in subgroup(DTP)
analysis, expressed as standard
difference in means mixed group
versus combination group
computed from a random-—effects

model - - - + + + o oo 000 13

Table 1. Characteristics of studies included in
analysis .................. 7

Table 2. Seroprotection rate (frequency of patients
with anti-PRP > 1.0ug/ml) estimates
from studies included in analysis- - -« - - 9

Table 3. Seroprotection rate (frequency of patients
with anti-PRP > 1.0ug/ml) estimates
from  studies included 1n  analysis,
expressed as odds ratios for mixed group
versus combination group computed from
a random-effects model - - - + -« - - - 10

Table 4. GMT of anti-PRP estimates from studies
included in analysis -« « = « + + « o o . 10



Table 5.

GMT of anti-PRP estimates from studies
included i1n  analysis, expressed as
standard difference in means mixed group
versus combination group computed from
a random-effects model - « - + + -« - - 11

Table 6. Overall esteimates of Seroprotection rate

Table 7.

Table &.

Table 9.

(frequency of patients with anti-PRP >
1.0ug/ml) estimates from studies included
in each subgroup analysis - « -« - -« - - 14

Overall Seroprotection rate (frequency of
patients with anti-PRP >1.0ug/ml)
estimates from studies included in each
subgroup analysis, expressed as odds
ratios for mixed group versus combination
group computed from a random-effects

Overall GMT of anti-PRP estimates from

studies included in each subgroup analysis
....................... 15

Overall GMT of anti-PRP estimates from
studies included 1n each subgroup
analysis, expressed as standard difference
In means mixed group versus combination
group computed from a random-effects
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m. 23

A % AT 54

o] Ao HF B4 IFdE A= BT oW =A 20004 ol A
2006 6€7kAl o= atAo] Wi E FE, dEzd dA APl

t}.(Table 1.)

Table 1. Characteristics of studies included in analysis

study year study location  allocation double inclusion age schedule number of route Hib conjugate associated DTP
(ref) method blind (week) of primary doses
schedule primary
(months) schedule

Tzou Yein .

Taiwan random open 8 or older 24,6 3 M PRP-T DTaP-IPV
2006 (11)
Miguel . .

Latin America random open 24,6 3 M PRP-T DTwP-HBV
2006 (12)
Giovanni 2004
13) Germany random open 12-16 35,11 3 M PRP-T DTaP-HBV-IPV
Fl Botet X

Spain random open 6-12 2,34, 3 M PRP-CRM19 DTwP
2003 (14)
Jose . . .

. Latin America random open 6-10 24,6 3 M Hib DTwP-HBV

2002 (15)
Tomas

India random open 6-8 15,2535 3 M PRP-T DTwP
2002 (16)
Somsak

Thailand random open 8-12 24,6 3 M PRP-T DTP
2001 (17)
David

USA random open 6-12 24,6 3 M PRP-T DTaP-HBV
2000 (18)
Heinz

Germany random open 8-16 234 3 M PRP-T DTaP-HBV-IPV
2000 (19)
IM  intramuscular, DTaP diphtheria-acellualr pertussis-tetanus vaccine , DTwP

diphtheria-whole cell pertussis—tetanus vaccine, OPV oral polio vaccine, IPV inactivated polio
vaccine, HBV hepatitis B vaccine, Hib Hemophilus influenzae b vaccine, PRP-T

polyribosylribitol phosphate-tetanus toxoid conjugate vaccine

A AFEE AT =FolA dAE FARELS BT 6F0A
16+ /\}019] A7e dolEolfrt 9 AT =EEA 33 7%
HE $ Hibel dig HAF FA7H7F 1.0 ng/mL o] ¥+ thadake
vE 5 FA7] WogAsE %2 anti-PRP FA7F HH(GMC
Geometric Mean Concentrate) & 7} sttt o] Ao 23 =
wENA Hib 23 WA FF+= DTwP TS A48 F A9



A7olA  PRP-CRM197" 2 Hib 2@ F#5 ¢ & gt A
Po A9stamE= B=FE PRP-T(polyribosylribitol phosphate-tetanus
toxoid conjugate) WAool Tl EA o] ¥ gH olF HO A=
A 7] o] AE& 2 anti-PRP & A|7F Hr el H7rb o] Fo 3
ZT A A e 2813l TS 16417, #E FoATS
1,172 o] At

doladgyt uATYN BYS FAl ABsto] 7 Yo Az
ArE w24 AAdE AT AFE olEete FEAHAFE A
Aot A7l wol@dAle ® A Aol W w24 A4 5
Fol ;2 A7 Aoz FoeA olE2AS B, 4 =2 dF
Ayte] Fgols Bu Ao 2yl doadnds A9t

3% 71z ¥ Hi & @ Y Fo

2, 98.3), 95.8%(95% CI
925, 97.7) Olﬂofﬂ FAAAA SAH ;2 86.856 (p<0.05)°] %
th.(Table 2.)(Figure 1-(a).) &g Folat thH] &3 Folto] 7] W
o] &3 & ol o gt &Sz 7 1.001(95%CI 0.425-2.358;
p-value=0.998) 2 }E}wTF.(Table 3.) 33 7|23+ % anti-PRP 3
A 7F B (GMT ; Geometric Mean Titer)o] tist 3 A3z F3
FAE H ke EF FoAT 9 8 Foar 727 16.731(95% CI
9.564-23.898), 17.948(95% CI 10.491-25.405) olu o sAAZHAA T
| & 72 868.801 (p<0.05)°] A t}.(Table 4.) w2 Folu- oiv] &3
FoJare] % FAVE HdAol= -0.104 (95% CI 0.246-0.037;
p-value=0.148)¢] 21 t}.(Table 5.)(Figrue 2-(a).)

)



Table 2. Seroprotection rate (frequency of patients with anti-PRP

> 1.0 ug/mL) estimates from studies included in analysis

Author Mixed group Separate group

n/N %SP 95% CI n/N %SP 95% CI

Heinz 112/ 145 7.2 68.7, 83.3 124/ 140 38.6 82.2, 92.9
David 82/ 115 71.3 62.4, 788 107/ 117 91.5 84.8, 95.3
Somsak 66/ 67 98.5 90.2, 99.8 58/ 59 98.3 88.9, 99.8
Jose 179/ 181 98.9 95.7, 99.7 167/ 171 97.7 93.9, 99.1
Tomas 146/ 151 96.7 92.3, 98.6 55/ 56 98.2 88.4, 99.7
Fl Botet 161/ 181 89.0 835, 92.8 138/ 177 78.0 71.3, 83.5
Giovanni 176/ 177 99.4 96.1, 99.9 172/ 175 98.3 94.8, 994
Tzou Yien 97/ 100 97.0 91.1, 99.0 99/ 100 99.0 93.2, 99.9
Miguel 521/ 524 99.4 98.2, 99.8 172/ 177 97.2 93.4, 98.8
Overall  1540/1641 95.9 90.2, 98.3 1092/1172 95.8 92.5, 97.7

Mixted group @ 3R I F 2~ AZF A by A M4lS DTPE XT3 gy
A =¥ HFe o, Separate group ¢ A EILF 2= AZF AR bY AF WAl

| &
DTPE X g gz 2 HF S f, SP: seroprotection rate

.

Author | Odds ratio Odds ratio and 95% Cl
0.0 00 1.00 1000

Heinz 0428 —t
Dawid P. 0232 —
Somzak 1.138
Joze 2144
Tomas 0531 t
Fl Batet 2278 —
GIOVAMMI 070 ;
Tzou Yien 0327
Miguel 5048 e O
Oweerall 1.007 ——nr

Figure 1-(a). Odd ratios for seroportection rate (frequency of
patients with anti-PRP >1.0 ug/ml) of mixed group versus

separate group.



Table 3. Seroprotection rate (frequency of patients with anti
PRP > 1.0 ug/mlestimates from studies included in analysis,
expressed as odds ratios for mixed group versus combination

group computed from a random-effects model

Author Odds ratio 95% CI Z-value  p-value
Heinz 0.438 0.229, 0.838 -2.492 0.013
David 0.232 0.108, 0.498 -3.747 0.000
Somsak 1.138 0.070, 18.604 0.091 0.928
Jose 2.144 0.388, 11.858 0.874 0.382
Tomas 0.531 0.061, 4.647 -0.572 0.567
F1 Botet 2.275 1.267, 4.084 2.754 0.006
Giovanni 3.070 0.316, 29.800 0.967 0.333
Tzou Yien 0.327 0.033, 3.194 -0.962 0.336
Miguel 5.048 1.194, 21.344 2.201 0.028
Overall 1.001 0.425, 2.358 0.003 0.998

Table 4. GMT of anti-PRP estimates from studies included in

analysis

Authors Mixed group Separate group
N GMC 95% CI p-value N GMC 95% CI p-value
Heinz 145 2.620 2.045, 3195 0.000 140  4.450  3.409, 5.491 0.000
David 115 1.630 0.032, 3.228 0.046 117 6260 0.065, 12.455 0.048
Somsak 67  31.200 0.670, 61.730  0.045 59 61.400 1.281, 121.519 0.045
Jose 181  27.200  22.035, 32.365  0.000 171 22400 17.138, 27.662 0.000

Tomas 151 17400  13.928, 20.872  0.000 56 16.900 13.184, 20.616 0.000
F1 Botet 181 6.650 -0.204, 13.504  0.057 177 3570  0.025, 7.115 0.048
Giovanni 177 377700  30.351, 45.049  0.000 175 32.200 25.249, 39.151 0.000
Tzou Yien 100  11.400 8.832, 13.968  0.000 100 21.700 16.267, 27.133 0.000
Miguel 524 26.858  24.456, 29.260  0.000 177 34.069 26.345, 41.793 0.000
Overall 1641 16.731 9.564, 23.898  0.000 1172 17.948 10.491, 25.405 0.000

Mixted group : A EHF 2 AZFdx by AT WS DTPE £33 EFgAl

=
EFA4 by AT WA

fud

3] = [e]
g5 < =

3 £ HF3 o, Separate group : 3l

L
DTPZS %33 Eadway g HE3 o, GMT : geometric mean titer (ug/mL)



Table 5. GMT of anti-PRP estimates from studies included in
analysis, expressed as standard difference in means mixed group

versus combination group computed from a random-effects model

Author Odds ratio 95% CI Z-value P-value
Heinz -0.358 -0.592, -0.123 -2.994 0.003
David -0.183 -0.441, 0.075 -1.389 0.165
Somsak -0.159 -0.509, 0.192 -0.889 0.374
Jose 0.135 -0.074, 0.344 1.265 0.206
Tomas 0.025 -0.282, 0.331 0.158 0.874
F1 Botet 0.084 -0.123, 0.291 0.794 0.427
Giovanni 0.113 -0.096, 0.322 1.057 0.290
Tzou Yien -0.469 -0.750, -0.188 -3.274 0.001
Miguel -0.196 -0.367, -0.026 -2.256 0.024
Overall -0.104 -0.246, 0.037 -1.447 0.148

GMC geometric mean concentrate (ug/mL)

Author S_td diff in Std diff in means and A5% Cl
means
1.00 -0.50 oo 050 1.00
Heinz -0.358
David F. -0.183 —
Somzak -0.1549
Joze 0135 P T —
Tomas 0.025 ;
FI Batet 0.084 —
GIOWANMI 0113 +
Tzouien -0.4E89 —_——
Miguel -0.196 —
Oeverall 0104 — =y

Figure 2-(a). Standard difference in means for GMC mixed group

versus separate group.
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Figure 1-(b). Seroprotection rate (frequency of patients with anti

PRP > 1.0 ug/mL) estimates from studies included in subgroup

(DTP) analysis, expressed as odds ratios for mixed group versus

combination group computed from a random-effects model.
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Figure 2-(b). GMC of anti-PRP estimates from studies included

in subgroup(DTP)

analysis,

expressed as standard difference in

means mixed group versus combination group computed from a

random-—effects model.
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Table 6. Overall esteimates of Seroprotection rate (frequency of
with anti-PRP>1.0 pug/mlL)

included in each subgroup analysis

patients estimates from studies

subgroup Mixed Group Sapearate group

(No. of studies) SP% 95% CI p-value SP% 95% CI p-value
DTaP(4) 90.7 76.5, 96.7 0.000 95.2 88.2, 98.1 0.000
DTwP(4) 97.6 90.2, 994 0.000 95.5 80.3, 99.1 0.000
Asia(3) 97.1 94.5, 98.5 0.000 98.6 95.6, 99.5 0.000
Others(6) 94.9 86.2, 98.2 0.000 94.0 86.6, 97.4 0.000
standard(5) 97.3 81.9, 99.7 0.001 96.8 93.2, 98.6 0.000
accelerated(3) 89.6 75.6, 96.0 0.000 88.0 74.4, 94.9 0.000
DTaP(4) : DTaP7} SlEEF2= AFFA4 by A Wiz £ == 28 Fodd 94 A8 =2 49
DTwP(4): DTwP7} slREF 2~ AEFdx by A Wiy & e 28 Fodd 94 A8 =& 49,
Asia(3): oFAlo} A ¥ (Thailand, India, Taiwan)l A Al &€ 44A1E =85 3%, Others(6) : 7|E} t& A9

standard(5): A &3 7] 27

E(USA, Latin America(2), Germany(2), Spain)lAl Al H 6H =& &,
T A5 Ao 1Y

de] 72T =2AES

2AEE 7H7 39 wEE

AR QA Y =EE 53, accelearted(3); HF N2HE

Table 7. Overall Seroprotection rate (frequency of patients with anti

PRP

subgroup

>

1.0 ug/ml

analysis,

estimates from

studies

included

in each

expressed as odds ratios for mixed group

versus combination group computed from a random-effects model

subgroup OR 95% CI p-value

DTaP 0.398 0.192, 0.825 0.013

DTwP 2.306 1.395, 3.813 0.001

Asia 0.535 0.136, 2.106 0.371

Others 1.210 0.427, 3.432 0.720

standard 0.963 2.221, 4.187 0.959

accelerated  0.883 0.231, 3.370 0.856

DTaP(4) : DTaP7} sREF2 AFZFddx by Az 9y F =& 7 9 A =1

49, DTwP4): DTwP7} dlEdF 2~ AFFcx by A WA &3 =& 2 Fodu I Ad
=8 4%, Asia(3): oFAlo} A9 (Thailand, India, Taiwan)olA Al&gE JAAIE =FE 3%, Others(6)
718} & A 95 (USA, Latin America(2), Germany(2), Spain)el A A& ¥ 6H ¢ =# %5 standard(5): H
T A 2N VE2HET 2AES 7 YEAE =85 58, accelearted(3); HE AR Al 1
AL AN2AF 2AFE A7 399 wEE
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Table 8. Overall GMC(ug/mL) of anti-PRP estimates from studies

included in each subgroup analysis

subgroup Mixed Group Sapearate group

(No.of studies) GMC 95% CI p-value GMC 95% CI p-value
DTaP4) 11.467 5.488, 17.444 0.000 15.933 3.383, 28.483 0.013
DTwP(4) 19.908  12.210, 27.650 0.000 18.882 7.522, 30.213 0.001
Asia(3) 14.866 9.022, 20.709 0.000 19.374  13.757, 24.990 0.000
Others(6) 16.809 7.714, 25.904 0.000 16.726 7.677, 25.774 0.000
standard(5) 18.103 5.468, 30.738 0.005 21.967  12.000, 31.933 0.000
accelerated(3) 8.885  -1.892, 19.662 0.106 8.185 15.304 0.024

[0

Mixted group : | EZEF 2~ AZF A by 2
I £ HF3I o, Separate group : I EIF
g 2 F3F3 o, GMT : geometric mean titer (ug/mL)

Table 9. Overall GMT of anti-PRP estimates from studies included
in each subgroup analysis, expressed as standard difference in
means mixed group versus combination group computed from a

random-effects model

standard
subgroup difference 95% CI p-value
in means
DTaP -0.216 -0.477, 0.046 0.106
DTwP -0.019 -0.166, 0.128 0.801
Asia -0.208 -0.509, 0.093 0.175
Others -0.064 -0.225, 0.097 0.438
standard -0.164 -0.356, 0.027 0.093
accelerated -0.085 -0.374, 0.204 0.563
DTaP(4) : DTaP7h S|mBF2 QEFAA b3 AF WAzt £F ®: ¥ Told 94 AF w2
43, DTwP4): DTwP7} slmdF 2 AEFFdAx by ZAF 9z &3 =& &9 of®l g4 A¥E

49, Asia(3):

71 E
Z

e B

747 33 9

H:P‘—-
=

_13_

=i ol Al o} A 9 (Thailand, India, Taiwan)ollA Al&wE JAA] S
71} & A9 5 (USA, Latin America(2), Germany(2), Spain)oll Al A8 ® 6H 9] =i 5
T Ao 2L NEFF 2AEE M AdRAE =25 59, accelearted(3); A F

NLA 7N2RF A5

=, standard(5):
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3%, Others(6)
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Abstract

Primary vaccination of infants with DTP and Haemophilus
influenzae type b vaccines given as either separate or mixed
injection : a meta—analysis of immnunogenicity of Hib conjugate

vaccine

Soo Jin Jung

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Hee-Cheol Kang)

Purpose : This meta—-analysis was conducted to quantify
immunogenicity of Hib vaccine administered as either separate or
mixed injection with combination vaccine containing DTP

Method : MEDLINE search was used to identify English literatures
of comparative, controlled clinical trials to evaluate immunogenicity
after primary vaccination of DTP containing combination vaccine
administered as either separate or mixed injection with Hib
conjugate vaccine, which were published from 2000 to June of
2006.

Result @ Nine articles to meet the inclusion criteria were found
from a search of MEDLINE. Random effect model was used to
perform a meta-analysis of 9 controlled clinical trails. Overall
seroportection rate considered as long-term protective of combined
group was 95%(OR 1.001;95% CI 0.425-2.358; p-value=0.998),

which was not statistically different compared to separate group.
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Overall anti-PRP GMT was 16.731(standard difference in means
-0.104; 95%CI 0.246-0.037; p-value=0.148) and it was 0.104 lower
than saparate group, which was not statistically significant. In the
subgroup analysis, it was observed that Hib conjugate wvaccine,
given either alone or in combination with DTwP, resulted in a
stronger anti-PRP serum antibody response than when combined
with acellular pertussis containing DTP vaccine and an accelerated
(one-month interval) immunization schedule tended to induce a
poorer anti-PRP antibody responsed than standard(two-month
interval) schedule.

Conclusion : For providing confirmatory information on Hib
combination vaccines’ efficacy, further studies will be needed to
know the reasons relating to the lower antibody response to Hib
when Hib vaccine given as a single injection with DTaP
containing combination vaccine and whether there is clinical
significance of the immunological intereference together with
long—term surveillance of Hib disease, where Hib combination

vaccines are routinely used.

Key Words : Haemophilus influenza b, combination vaccine, acellular

pertussis, immunological interference
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