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Abstract. An open, randomized study evaluated the immune response and safety of two different regi-
mensof diphtheria-tetanus-acellular pertussis-hepatitis B-inactivated poliovirus-Haemophilusinfluenzae
typeb (DTPa-HBV-IPV-Hib) immunization in infants primed at birth with hepatitis B vaccine. One-half
of the 150 helthy, full-term infants received a DTPaHBV-IPV-Hib vaccine at 1%,, 3 and 5 months of
age; the other received a DTPa-IPV-Hib vaccine at 1 %, 3 and 5 months of age with separate HBV
vaccineat 1 and 5 months of age. Immune response was similar following the two regimens with 100%
of the vaccinees seroprotected for HBV, diphtheria, tetanus, Hib and poliovirus types 2 and 3 diseases
after thefull vaccination course. Onevaccineeinthe DTPaHBV-HPV- Hib group failed to respond to the
poliovirus type 1 antigen. Response to the three pertussis antigens ranged from 92-97% in the DTPa
IPV-Hib plus separate HBV group and 100% in the DTPa HBV-IPV-Hib group. The most frequently
reported post-vaccination symptoms were irritability in the DTPa-IPV-Hib plus separate HBV group
(49% of vaccinees) and fever, defined as axillary temperature =37.5°C, in the DTPa HBV- IPV-Hib

group (50% of vaccinees).

INTRODUCTION

According to current recommendations (Avis
du Conseil Superierur d’Hygiene Publique de
France, 1998; Helwig et al, 1998; American Acad-
emy of Pediatrics, 1999; World Health Organiza-
tion, 1999), children should beroutinely vaccinated
against diphtheria, tetanus, pertussis, polio and
Haemophilus influenzae type b (Hib). Implemen-
tation of hepatitis B vaccination at or near birth in
countries of high endemicity of the disease has
proven to be areliable strategy to ensure the elimi-
nation of hepatitisB (HBV) and itschronic sequelae
(DaVillaet al, 1995; Chenet al, 1996; Chang et al,
1997; Kane, 1997). The combined trivalent diph-
theria, tetanus, pertussis (DTP) vaccineshave been
available sincethe 1940s and have becomethecor-
nerstonefor vaccination of infantsworldwide. More
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recently, an acellular pertussis-containing vaccine
(DTPa) hasbeen devel oped asan effectiveand less
reactogenic replacement for the traditional whole
cell pertussisvaccine (DTPw) (Brown et al, 1997,
Richieet al, 1999).

The development of multivalent combination
vaccineswould appear to bethe most effectiveway
to provide protection against these major childhood
diseases offering the advantages of convenience,
cost-effectiveness and better compliance. Such
combined vaccines must be studied thoroughly in
terms of safety and clinical tolerability and to en-
sure that there is no immunol ogic interference be-
tweenthedifferent components (Decker et al, 1995;
Eskolaet al, 1996).

This study assessed the immunogenicity and
safety of two vaccination regimens that employed
either a combined pentavalent DTPa-HBV-inacti-
vated poliovirus (DTPa-HBV-IPV) vaccine or a
combined quadrivalent DTPa- |PV vaccineextem-
poraneously mixed with Hib conjugate vaccine
administered to infants primed with abirth dose of
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HBV vaccine. Thegroup receiving the DTPer I PV/
Hib vaccine regimen received the HBV vaccine
according to the locally recommended immuniza:
tion schedule.

MATERIALSAND METHODS

Thisopen clinical study was conducted at the
KK Women's and Children Hospital, Singapore,
in accordancewith the Declaration of Helsinki and
Good Clinical Practice (GCP) guidelinesin force
at thetime. The study was approved by the respec-
tive EthicsReview Committeeand writteninformed
consent was obtained from all parents/guardians
prior to infant enrolment.

A total of 150 full-term infants were enrolled
and equally randomized to receiveeither theDTPa-
IPV/Hib+HBV regimen or the DTPa-HBV-IPV/
Hib regimen. Eligibleinfantswere born to mothers
seronegative for hepatitis B surface antigen
(HBsAQ) and were declared medicaly fit after a
clinical examination. Exclusion criteria included
history of allergic disease or reactions likely to be
exacerbated by any vaccine component, receipt of
immunoglobulins and/or any blood products since
birth, and history of any neurologic disorders or
seizures. Concomitant administration of any other
vaccine (with the exception of Bacille Camette-
Guérin) was not permitted.

All vaccines used in this study were devel-
oped and manufactured by GlaxoSmithKline
Biologicals(Rixensart, Belgium). Onedose (0.5ml)
of the DTPa-HBV-IPV vaccine contained =30 |U
(25 L) of diphtheriatoxoid, =40 1U (10 Lf) of teta-
nustoxoid, 25 ug of pertussistoxoid (PT), 25 ug of
filamentoushemagglutinin (FHA), 8 ug of pertactin
(PRN), 10 ug of hepatitis B surface antigen
(HBsAg, recombinant), 40 D antigen units of po-
liovirus type 1 (Mahoney), 8 D antigen units of
poliovirus type 2 (MEF-I), 32 D antigen units of
poliovirus type 3 (Saukett), 0.7 mg aluminium as
saltsand 2.5 mg of 2-phenoxyethanal.

One dose (0.5 ml) of commercia DTPaIPV
was composed of = 301U (25 Lf) of diphtheriatox-
oid, = 401U (10 Lf) of tetanustoxoid, 25 ug of PT,
25 ug of FRA, 8 ug of PRN, 40 D antigen units of
poliovirus type 1 (Mahoney), 8 D antigen units of
poliovirus type 2 (MEF-1), 32 D antigen units of
poliovirus type 3 (Saukett), 0.5 mg aluminium as
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satsand 2.5 mg of 2- phenoxyethanol.

In both groups, the liquid DTPa combination
vaccine (either DTPa-HBV-IPV or DTPa- IPV) was
used to reconstitute the lyophilized Hib vaccine
containing 10 ug polyribosylribitol phosphate
(PRP) antigen conjugated to 20 to 40 ug of tetanus
toxoid.

The commercia recombinant hepatitisB vac-
cine contained, in one dose (0.5 ml), 10 ug of re-
combinant HBsAg and 0.5 mg aluminium as salts.

Subjectsreceived DTPa- IPV /Hib or DTPe-
HBV-IPV /Hib vaccines administered as a single
injectionintheleft anterolateral thighat 1%, 3and
5 months of age, following one dose of monova-
lent HBV vaccineintheright anterolateral thigh at
birth. Subjects receiving the DTPa- |PV/Hib vac-
cinecompleted the hepetitis B primary vaccination
course with monovalent HBV vaccine intramus-
cularly in the right anterolateral thigh at 1 and 5
months of age.

Blood sampleswereobtained at birthand at 3
and 6 months of age. Serological analysiswascon-
ducted at GlaxoSmithKlineBiologicalsinablinded
fashion. Antibodiesagainst diphtheria, tetanus, PRR,
pertussisantigens (PT, FHA and PRN) and HBsSAg
were measured by an ELISA assay. The assay cut-
off for anti-diphtheria and anti-tetanus antibodies
was set at 0.1 1U/ml. This higher threshold level
(0.11U/ml) was sel ected because of the poorer cor-
relation between ELISA and functional neutraliza-
tiontest at lower antibody concentrations. The cut-
off for the test for antibodies to PRP was 0.15 ug/
ml. The cut-off for al three pertussisantibodieswas
5 EL. U/ml. The assay cut-off for antibodies to
HBsAg was 10 mlU/ml. Antibodies against polio-
virustypes 1, 2, and 3, were assayed only at study
end and were determined by a virus micro-neutra-
lization test. The lowest dilution at which serum
samplesweretested was 1/8. Thefollowing defini-
tions were used for the purpose of assessing re-
sponders. A seropositive subject was onewhose an-
tibody titers were greater than or equa to (=) the
assay cut-off value.

Seroprotection for anti-HBs antibodies was
defined as an antibody titer =10 mlU/ml. An anti
-PRPtiter =0.15 ug/ml wasindicative of short term
protection and atiter =1 ug/ml indicated long-term
protection. Anti-tetanus and anti-diphtheriatiters
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=0.1 IU/ml and anti-poliovirus titers =1/8 were
also considered seroprotective. Vaccine responses
for anti-pertussis antigens were defined asthe ap-
pearance of seropositive antibody titter = the as-
say cut-off in initially seronegative subjects, or
by the presence of post-vaccination antibody ti-
ters at least twice as high asthe initial pre-vacci-
nation titers.

Diary cards were supplied to parents or
guardiansto record solicited local reactions (pain,
redness, and swelling at theinjection site) and gen-
eral symptoms (drowsiness, irritability/fussiness,
loss of appetite, fever) on the day of each vacci-
nation and for three subsequent days. Actual di-
ameters of redness and swelling at each injection
site and actua values of axillary body tempera-
turewererecorded and their intensity subsequently
graded 1 to 3 prior to data analysis as defined in
the study protocol. Redness and swelling with a
diameter =20 mm around the injection site was
defined as grade 3. Fever was defined as an axil-
lary body temperature =37.5°C and grade 3 fever
as a temperature >39°C. For al other symptoms,
intensity grading 1 to 3 was performed by the par-
entsor guardians. Grade 3 pain was defined ascry-
ing when limb was moved or spontaneoudly pain-
ful. Grade 3irritability/fussinesswasdefined asin-
consolable crying or preventing normal activity.
Grade 3 drowsinesswas defined as preventing nor-
mal activity and loss of appetite, as not eating at
all. Unsolicited symptoms occurring during a 30-
day follow-up period after each vaccination and se-
rious adverse events (SAES) occurring during the
entire study period were also recorded.

Statistical methods

All statistical analyses were descriptive in
nature. The seroprotection rates (for anti-diphthe-
ria, anti-tetanus, anti-HBs, anti-PRP, and anti-po-
liovirus types 1, 2, and 3), vaccine response rates
(for anti-PT, anti-FHA, and anti-PRN antibodies),
and geometric mean antibody titers (GMTs) for all
antibodies with 95% confidence intervals (Cls)
were calculated. GMTs were calculated by taking
thelog-transformation of individual titers and cal-
culating the anti-log of the mean of these trans-
formed values. The percentages of subjects with
solicited local and general symptoms and unsoli-
cited adverse eventsweretabul ated with exact 95%
Cl.
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RESULTS

The total study population was comprised of
60 male and 90 female infants who were enrolled
inthestudy within amaximum of 4 daysafter birth.
Thetwo study groupswere equiva ent with respect
to gender distribution.

Immunogenicity

Table 1 provides the seroprotection/vaccine
response rates and Table 2 provides the GMTSs of
antibodiesagainst the different vaccine antigensfor
subjects included in the according-to-protocol
(ATP) analysis cohort. Subjects igible for inclu-
sion in the ATP immunogenicity analysis met all
igibility criteria, complied with the proceduresde-
fined in the protocol, and had assay resultsfor anti-
bodies againgt at least one study vaccine antigen
component for at least one post-vaccination time
point. Prior to thefirst dose of the combination study
vaccines, 29-30% of theinfantsin both groupshad
seroprotectivelevelsof anti-HBs subsequent tothe
birth dose of HBV vaccine. One month after the
full vaccination course (ie, at month 6), all subjects
inboth groupswere seroprotected for HBV. At both
post-vacci nation time points (ages 3 and 6 months),
antibody responseto the recombinant HBsAg with
respect to GMT of anti-HBs antibodieswaswithin
the same range in the two groups.

Prior to vaccination, the mgjority of infants
had seroprotectivelevel sof anti-diphtheriaand anti-
tetanus antibodies (=58.5%). All subjects were
seroprotected for anti-diphtheria and anti-tetanus
antibodies and GMTs for both antibodies had in-
creased at least four-fold in both groupsat 6 months
of age.

Overal, vaccine response to the three pertus-
sis (PT, FHA and PRN) antigens was 93.8, 92.2
and 96.9%, respectively, in the DTPaIPV/Hib +
HBV group and 100, 98.4, and 100%, respectively,
inthe DTPa- HBV-IPV/Hib group. All subjectsin
both groups who were seronegative pre-vaccina
tion responded to study vaccination. While GMTs
tended to be higher in the DTPa-HBV-IPV/Hib
group thaninthe DTPa-1PV/Hib+ HBV group, all
vaccinees were seropositive for antibodies to all
three pertussisantigensafter thevaccination course.

One month after the third dose, all subjectsin
both groups were seroprotected against al three
poliovirus types with the exception of one subject
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Table1
Seropositivity/seroprotection rates with 95% Clsfor all vaccine antigens.

Antibody DTPaIPV/Hib + HB (N=65) DTPa-HB-IPV/Hib + HB (N=65)
PRE 3 months 6 months PRE 3months 6 months

Anti-HBs 30.8 73.4 100.0 29.2 73.8 100.0
(19.9,43.4) (60.9,73.7) (94.4,100.0) (18.6,41.8) (61.5,84.0) (94.4,100.0)

Anti-PT 47.7 85.7 100.0 46.9 90.8 100.0
(35.1,60.5) (74.6,93.3) (94.4,100.0) (34.3,59.8) (81.0,96.5) (94.4,100.0)

Anti-FHA 95.4 922 100.0 93.8 96.9 100.0
(87.1,99.0) (82.7,97.4) (94.4,100.0) (85.0,98.3) (89.2,99.6) (94.4,100.0)

Anti-PRN 47.7 93.8 100.0 36.9 90.8 100.0
(35.1,60.5) (84.8,98.3) (94.4,100.0) (25.3,49.8) (81.0,96.5) (94.4,100.0)

Anti-diphtheria 70.8 484 100.0 58.5 385 100.0
(58.2,81.4) (35.8,61.3) (94.4,100.0) (45.6,70.6) (26.7,51.4) (94.4,100.0)

Anti-tetanus 815 875 100.0 89.2 815 100.0
(70.0,90.1) (76.8,94.4) (94.4,100.0) (79.1,95.6) (70.0,90.1) (94.4,100.0)

Anti-poliovirus type 1 *xk *xk 100.0 *xk rxk 98.4
(94.1, 100.0) (91.5, 100.0)

Anti-poliovirus type 2 rxk rxk 100.0 il rxk 100.0
(93.8, 100.0) (94.2, 100.0)

Anti-poliovirus type 3 rrx rrx 100.0 rrx rrx 100.0
(94.0, 100.0) (92.6, 100.0)

Anti-PRP (=0.15 ug/ml) 354 39.1 100.0 431 47.7 100.0
(23.9,48.2) (27.1,52.1) (94.4,100.0) (30.8,56.0) (35.1,60.5) (94.4,100.0)

Anti-PRP (=1.0 ug/ml) 16.9 10.9 89.1 13.8 7.7 85.9
(88,283) (45,212) (788,955 (6524.7) (25,1700 (75.0,93.4)

N: total number of vaccineesin ATP cohort.

The number of subjects actually included in the ATP analyses varies from one antibody to another as not all subjects
had results available for each time-point.

PRE: prior to the first dose of combination vaccines (blood sampling obtained at the time of the first dose).

3 Months, 6 Months: 3 months of age (one month after the second dose of combination vaccines), 6 months of age
(one month after the last dose).

*** Results not tabulated subsequent to abnormal chemical toxicity levels found in serum samples.

in the DTPa-HBV- IPV/Hib group who failed to
seroconvert for poliovirus type 1. Anti-poliovirus
types1, 2, and 3 antibody GM Tswere comparable
in the two groups. The laboratory found abnormal
serum toxicity levels that affected the result of the
anti-poliovirus antibody assay. Potentid bacteria
toxicity (asameasure of endotoxin) and viral tox-
icity were evaluated with the remaining volume of
seraand both testswere negative, implying that the
toxicity observed could only be chemical. How-
ever, sufficient quantity of serawere not available
to assess the origin of chemical toxicity. This se-
rum toxicity could have affected the results of the
assay for poliovirus antibodies at the month 0 and
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month 3 time points. Hence, the immunogenicity
resultsfor anti-poliovirusantibodiesat month 0 and
month 3 were not tabulated.

All subjectsin both groups had anti-PRP anti-
body titers =0.15 ug/ml and a tota of 89.1% of
subjects in the DTPa IPV/Hib+ HBV group and
85.9% of subjectsinthe DTP-HBV-IPV/Hib group
had anti-PRP antibody titers =1 ug/ml. Anti-PRP
GMTsé€licited in both groups were similar.

Reactogenicity
Thebirth doseof HBV dicited few symptoms

with mild local redness/swelling reported in 1.4%
(0.0; 7.6) of subjects who would subsequently re-
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Table 2
GMTs with 95% Cls of antibodies against diphtheria, tetanus, pertussis, poliovirustypes 1, 2, 3 and
Hib vaccine antigens.

Antibody DTPa-IPV/Hib + HBV (N=65) DTPa-HBV-IPV/Hib (N=65)
PRE 3 months 6 months PRE 3 months 6 months
Anti-PT (EL.U/ml) 6.1 9.1 584 54 111 77.1
(4.6,8.0) (76,109 (50.8,67.1) (43,69 (94,131) (66.2,89.7)
Anti-FHA (EL.U/ml) 314 13.8 2134 250 14.5 294.1
(238,415 (11.6,165) (1886,241.4) (194,322) (125,16.8) (2594, 333.4)
Anti-PRN (EL.U/ml) 6.3 175 154.6 4.6 16.0 199.3
(4.7,84) (138,22.2) (129.3,1849) (3.6,5.8) (12.7,20.2) (169.7,233.9)
Anti-diphtheria (IU/ml) 0.232 0.099 1.159 0.177 0.088 1.292
(0.173,0.311) (0.082,0.121) (0.925, 1.452) (0.129, 0.243) (0.072,0.108) (1.073, 1.556)
Anti-tetanus (1U/ml) 0.418 0.245 2402 0.574 0.226 2.796
(0.302,0.578) (0.190, 0.316) (1.975, 2.922) (0.406, 0.811) (0.177,0.290) (2.386, 3.275)
Anti-poliovirustype 1 *xk *xk 414.9 *xk xkk 367.9
(311.1,553.3) (265.2,510.4)
Anti-poliovirustype 2 *xx xEE 476.4 xEE *xx 288.0
(343.8, 660.1) (218.7. 379.3)
Anti-poliovirustype 3 Fhk *rk 1,011.5 bl *hk 836.1
(804.3,1,272.0) (635.7, 1,099.8)
Anti-PRP (ug/ml) 0.2 0.2 4.3 0.2 0.2 53
(01,03 (01,02 (3.3,5.6) (01,03 (01,02 (38,72

N: total number of vaccineesin ATP cohort.

PRE: prior to the first dose of combination vaccines (blood sampling obtained at the time of the first dose).
3 Months, 6 Months: 3 months of age (one month after the second dose of combination vaccines), 6 months of age

(one month after the last dose).

***Results not tabulated subsequent to abnormal chemical toxicity levels found in serum samples.

ceive the DTPaIPV/Hib+HBYV regimen and in
4.4% (0.9; 12.4) of subjects who would subse-
quently receive the DTPa-HBV-IPV/Hib regimen.
Fever (axillary temperature =37.5°C) was reported
in 5.6% (1.6; 13.8) and 14.7% (7.3; 25.4) of sub-
ject, respectively.

The percentage of subjects reporting any
symptom, solicited or unsolicited, tended to be
lower inthegroup receiving the single vaccinethan
in the group receiving HBV as a separate vaccine.
Pain at the injection site was the most frequently
reported solicited local symptomin subjectsreceiv-
ing DTPaIPV/Hib + HBV versus redness in sub-
jectsreceiving DTPa-HBV-IPV/Hib (Table3). Only
one solicited local symptom was accorded grade 3
intensity: pain at the DTPa-IPV/Hib injection site.

Irritability and fever were the two most fre-
quently reported solicited general symptomsin both
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groups. Few grade 3 genera symptoms were re-
ported and the incidence of these symptoms was
similar in the two groups. The mgjority of the so-
licited general symptoms were considered by the
investigators to have no causa relationship with
study vaccination.

Unsolicited symptoms were reported in 45
subjects(29inthe DTPa-IPV/Hib+HBYV group and
16inthe DTPa-HBV-IPV/Hib group) following 57
doses (36 in the DTPa-IPV/Hib+HBV group and
21 in the DTPa HBV-IPV/Hib group) during the
30-day follow-up period after each dose.

Thirteen SAEs (eight in the DTPa-1PV/
Hib+HBV group and five in the DTPa-HBV-IPV/
Hib group) were reported during the study period.
One event was considered by the investigator to
have a causal relationship to the study vaccination
(hospitalizationin the DTPe-I PV/Hib+HBV group
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Table 3
Incidence of local and general symptoms reported during the 4-day follow-up period.

DTPe-IPV/Hib + HBV

N=71
% (95%Cl)

DTPa-HBV-IPV/Hib

N =68
% (95%CI)

Any symptom?
L ocal systoms
Pain DTPa-HBV-IPV/Hib Any
Grade 3
DTPa-IPV/Hib Any
Grade 3
HBV Any
Grade 3
Redness DTPaHBV-IPV/Hib  Any
=20 mm
DTPa-IPV/Hib Any
=20 mm
HBV Any
=20 mm
Swelling DTPa-HBV-IPV/Hib  Any
=20 mm
DTPa-IPV/Hib Any
=20 mm
HBV Any
=20 mm
General symptoms
Drowsiness Any
Grade 3
Related®
Irritability Any
Grade 3
Related®
Loss of appetite Any
Grade 3
Related®
Feverc =37.5°C
>39.0°C
Related®

83.3 (72.7, 91.1)

75.0 (63.0, 84.7)

16.2 (8.4, 27.1)

- 0(0.0,5.3)
31.0 (20.5, 43.1) -
1.4 (0.0, 7.6) -
26.8 (16.9, 38.6) -
0 (0.0, 5.1) -
- 17.6 (9.5, 28.9)
- 0(0.0,5.3)
14.1 (7.0, 24.4) -
0 (0.0, 5.1) -
11.3 (5.0, 21.0) 4.4 (0.9, 12.4)
0 (0.0, 5.1) -
- 11.8 (5.2, 21.9)
- 0(0.0,5.3)
11.3 (5.0, 21.0) -
0 (0.0, 5.1) -

7.0 (2.3, 15.7) 1.5 (0.0, 7.9)
0 (0.0,5.1 0(0.0,5.3)
29.6 (19.3, 41.6) 22.1 (12.9, 33.8)
0(0.0,5.1) 0(0.0,5.3)
0 (0.0, 5.1) 0 (0.0, 5.3)
49.3 (37.2, 61.4) 33.8 (22.8, 46.3)
2.8 (0.3,9.8) 4.4 (0.9, 12.4)
0(0.0,5.1) 0(0.0,5.3)
36.6 (25.5, 48.9) 19.1 (10.61, 30.5)
0(0.0,5.1) 0(0.0,5.3)
0(0.0,5.1) 0 (0.0, 5.3)
40.8 (29.3,53.2) 50.0 (37.6, 62.4)
0 (0.0, 5.1) 1.5 (0.0, 7.9)
4.2 (0.9, 11.9) 0(0.0,5.3)

N: number of vaccinees; %: percentage of vaccinees with agiven symptom; 3Any symptom: solicited or unsolicited
®Related to vaccination as determined by the investigator; caxillary temperature

dueto fever, reported as an axillary temperature of
37.8°C, one day after the first dose of the com-
bined vaccine). However, this subject received the
remaining doses of the study vaccine as per sche-
dule, without any further adverse reaction.

DISCUSSION

The increasing number of active immuniza-
tions recommended as routine pediatric vaccina-

690

tion practiceclearly pointsto combination vaccines
containing multiple antigens as a highly effective
approach to smplifying current vaccination proce-
dures, and tofacilitate the co- administration of other
established vaccines.

This study was designed to compare the im-
munogenicity and reactogenicity profiles of
hexavalent DTPa-HBV-IPV/Hib vaccine (admin-
istered at 1%, 3, and 5 months of age) with that of
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Separate concomitant injections of D TPa-1PV/Hib
(administered at 1 %,, 3, and 5 months of age) and
HBV vaccine (given at 1 and 5 months of age) in
infants primed at birth with hepatitis B vaccine.

Anti-HBs antibody responses, the parameter
of primary interest, were similar in both groups.
Onemonth after thefull vaccination course (Month
6), 100% of subjects were seroprotected for anti-
HBs antibodies, This high seroprotection rate fol-
lowing completion of the primary vaccination
course has been previously reported following vac-
cination with the DTPa- HBV-IPV vaccine either
mixed with Hib or injected separately at schedules
of 6, 10, and 14 weeks (Gylcaet al, 2001) and 2, 3,
and 4 months (Schmitt et al, 2000). The additional
HBV antigen dose in the DTPa-HBV-IPV/Hib
group was not evidenced in the evolution of anti-
HbsAg as demonstrated by the similar seropro-
tection ratesand GM Tsélicited by thetwo vaccine
regimens. Theimmuneresponsein termsof serop-
ositivity rates for antibodies against all other vac-
cineantigens (PT, FHA, PRN, diphtheriaand teta-
nus toxoids, poliovirustypes 1, 2 and 3 and PRP)
was similar and high following the complete pri-
mary vaccination coursefor both vaccineregimens,
The similar and high number of subjectswith anti-
PRP antibody levels =0.15 and 1.0 ug/ml in both
vaccine groups indicates there was no interference
with the response to the PRP antigen due to the
HBV component in the single vaccine group. The
high seropositivity rates observed are consistent
with previous studiesinvolving DTPa-based com-
binations including Hib, administered as a three
dose schedulein thefirst sx monthsof life, and are
within the broad range of GMT values observed
with licensed vaccines of established efficacy
(Schmitt et al, 2001). Similar results have been re-
ported with other DTPa/Hib combination vaccines
(Dagan et al, 2001; Poolman et al, 2001; Haperin
et al, 1999), Furthermore, clinical trials following
athree-dose schedule in the first year of life with
DTPe-IPV/Hib and DTPa HBV-IPV/Hib combi-
nations have also demonstrate evidence for thein-
duction of immunologic memory which indicate
that the addition of the IPV or HBV to the DTPa/
Hib combinations does not interfere with the in-
duction of immune memory (Zepp et al, 1997,
Dagan et al, 2001).

The percentage of subjects reporting any
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symptom (solicited/unsolicited, local/general)
tended to be lower in the single vaccine group
(DTPa-HBV-IPV/Hib) than in subjects receiving
separate vaccines (DTPaIPV/Hib+HBYV). This
could be explained by the higher number of injec-
tions and the additional vaccine dose in the sepa-
rate vaccines group. Although the difference was
not clinically significant, theincidence of solicited
fever tended to be higher in the DTPa- HBV-IPV/
Hibgroupthaninthe DTPa- IPV/Hib+HBYV group.
It cannot, however, beexcluded that thisdifference
was only observed by chance as fever following
the birth dose of HBV was reported in 14.7% of
subjects in the DTPa-HBV- IPV/Hib group com-
pared to only 5.6% of subjectsin the DTPa IPV/
Hib+HBYV group. Few symptoms were described
asgrade 3 in intengity, the incidence being similar
inboth groups. Thelow incidence of grade 3 symp-
toms comparesfavorably with previousreportsfor
DTPa-containing vaccines (Decker et al, 1995;
Brown et al, 1997; Schmitt et al, 1996; 2000). The
single SAE for which the investigator attributed a
causal relationship to study vaccination did not
impact the uptake or the reactogenicity of subse-
quent dosesfor that subject. Thereactogenicity pro-
files of both vaccine regimens were similar and
generally comparable to those previoudly reported
for DTPa combination vaccines (Schmitt et al,
2000; Gylcaet al, 2001).

It is concluded that, following a birth dose of
HBV vaccine, the vaccine regimen in which the
combined DTPa HBV-IPV/Hibvaccinewasgiven
asasingleinjectionat 1%,, 3 and 5 months of age
was as safe and immunogenic as the vaccine re-
gimen inwhich DTPea-IPV/Hib vaccinewas given
asasingleinjectionat 1%,, 3 and 5 months of age
concomitantly with HBV vaccinegivenat 1 and 5
months of age. It is generally acknowledged that
routine immunization of infants is the only effec-
tiveway to prevent circulation of hepatitisB and to
meet the WHO's godl of reducing the incidence of
childhood infection by 80% (World Health Orga-
nization, 1995). A combination vaccine with HBV
would be a cost-effective way of delivering HBV
vaccines to infants without increasing the number
of injections with the inherent logistical and com-
pliance complications. Results of this study indi-
catethat the hexavalent DTPa- HBV-IPV/Hibvac-
cinecan beincorporated into theimmunization pro-

691




SouTHEAST AsiaN J TrRop MEeD PusLic HEALTH

gramsin regions with high perinatal transmission
in which aHBV monovalent vaccine dose should
be given at birth aswas donein this study.
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