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TheThe AcAcXimXim FamilyFamily

AcAcXimXim: : DTaPDTaP2Fr2Fr backbonebackbone
–– DevelopmentDevelopment startedstarted in in thethe midmid--eightieseighties

DTaPDTaP ((TriaximTriaxim). ). NotNot licensedlicensed

DTaPDTaP--IPVIPV ((TetraximTetraxim))

DTaPDTaP--IPVIPV / Hib (/ Hib (PentaximPentaxim))

DTaPDTaP--IPVIPV--HepBHepB--HibHib ((HexaximHexaxim; ; underunder developmentdevelopment))

–– UsedUsed in Europe and in Europe and inin somesome public public marketsmarkets ofof AsiaAsia, , 
MiddleMiddle EastEast, , EasternEastern Europe and Central Europe and Central AmericaAmerica

–– In expansionIn expansion
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EfficacyEfficacy AgainstAgainst PertussisPertussis ofof DTaPDTaP2Fr2Fr--
containingcontaining vaccinesvaccines

TheThe Relative Relative EfficacyEfficacy PertussisPertussis SenegalSenegal TrialTrial
Prospective, Prospective, randomizedrandomized, , doubledouble--blindedblinded, , studystudy ofof thethe relative relative efficacyefficacy ofof
DTaPDTaP2Fr2Fr versus versus DTwPDTwPFrFr

Clinical Clinical outcomeoutcome measuredmeasured duringduring a a meanmean durationduration periodperiod ofof 21 21 monthsmonths
startingstarting oneone monthmonth afterafter thethe lastlast pertussis vaccination (2 pertussis vaccination (2 –– 4 4 –– 6 6 monthmonth ofof
age)age)
–– 3193 3193 aPaP--vaccinatedvaccinated infantinfant--yearsyears atat riskrisk
–– 3165 3165 wPwP--vaccinatedvaccinated infantinfant--yearsyears atat riskrisk

A prospective A prospective househouse--holdhold casecase--controlcontrol studystudy nestednested in in thethe main main studystudy to to 
evaluateevaluate absoluteabsolute VE (VE (secondarysecondary objective)objective)
An An immunogenicityimmunogenicity studystudy nestednested in in thethe main main studystudy for postfor post--dose 3 immune dose 3 immune 
responseresponse determinationdetermination ((secondarysecondary objective)objective)
Study Study donedone in a in a communitycommunity followedfollowed for pertussis for pertussis epidemiologyepidemiology sincesince yearsyears, , 
and for and for whichwhich pertussis surveillance pertussis surveillance continuedcontinued long long afterafter endend ofof trial trial followfollow
upup

Simondon & al. Vaccine 1997; Simondon & al. Clin Diagn Lab Immunol 1998; Broutin & 
al. Vaccine 2004; Lacombe & al. Vaccine 2004; Preziosi & al. Dev Biol Stand 1997 
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TheThe Relative Relative EfficacyEfficacy PertussisPertussis SenegalSenegal TrialTrial

Relative Relative RiskRisk (RR) to (RR) to developdevelop pertussis* pertussis* betweenbetween aPaP-- and and wPwP--subjectssubjects

Age Age ofof subjectssubjects ((monthsmonths))

1.54 (95% CI: 1.23 1.54 (95% CI: 1.23 –– 1.93) for 1.93) for thethe 21 21 monthsmonths followfollow upup periodperiod

1.76 (95% CI: 1.33 1.76 (95% CI: 1.33 –– 2.33) 2.33) 
for for thethe remainingremaining 10 10 
monthsmonths ofof followfollow upup

1.16** (95% CI: 0.771.16** (95% CI: 0.77–– 1.73) for 1.73) for thethe
firstfirst 11 11 monthsmonths ofof followfollow upup

2828181877664422

* ≥ 21 days of cough + positive culture + positive serology or contact with a culture positive person

** higher RR when using WHO definition (≥ 21 days of paroxysmal cough)
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TheThe Relative Relative EfficacyEfficacy PertussisPertussis SenegalSenegal TrialTrial

HouseholdHousehold casecase--contactcontact studystudy for for absoluteabsolute VE VE 
determinationdetermination (full (full followfollow upup periodperiod))
–– WHO pertussis case WHO pertussis case definitiondefinition + contact + contact withwith a culture positive a culture positive 

personperson
96% for DTwP (95% CI: 86% 96% for DTwP (95% CI: 86% -- 99%)99%)
85% for 85% for DTaPDTaP (95% CI: 66% (95% CI: 66% -- 93%)93%)

–– UsingUsing thethe WHO pertussis case WHO pertussis case definitiondefinition
92% for DTwP (95% CI: 81% 92% for DTwP (95% CI: 81% -- 97%)97%)
74% for 74% for DTaPDTaP (95% CI: 51% (95% CI: 51% -- 86%)86%)

PertussisPertussis surveillance surveillance beforebefore and and afterafter thethe trial trial followfollow
upup
–– AfterAfter thethe introduction introduction ofof thethe vaccination vaccination programprogram, , overalloverall

incidence incidence droppeddropped by 27% by 27% afterafter 3 3 yrsyrs and by 46% and by 46% afterafter 6 6 yrsyrs
fromfrom a a crudecrude incidence incidence ofof 183 183 perper 1,000 1,000 childchild--yearsyears atat riskrisk
underunder 5 5 yearsyears ofof age age observedobserved duringduring thethe prepre--trialtrial eraera

–– DecreaseDecrease ofof incidence incidence involvedinvolved allall age groups and age groups and waswas mostmost
substantialsubstantial in in thethe group group underunder 5 5 yrsyrs and in and in particularparticular in in 
unvaccinatedunvaccinated infantsinfants
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TheThe SwedishSwedish PertussisPertussis Surveillance Surveillance ProgramProgram

Incidence Incidence ofof pertussis* in pertussis* in subjectssubjects whowho receivedreceived exclusivelyexclusively
DTaPDTaP2Fr2Fr--containing vaccine (containing vaccine (fromfrom OctOct 97 to 97 to DecDec 07)07)

http://www.smittskyddsinstitutet.se/upload/SMI-rapport%20nr%204-2008.pdf
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Immunogenicity Immunogenicity ofof thethe PertussisPertussis AntigensAntigens ofof
DTaPDTaP2Fr2Fr--containing vaccinescontaining vaccines

36 36 studiesstudies betweenbetween 1987 and 2006 in 17 countries1987 and 2006 in 17 countries
–– Europe (Western & Central)Europe (Western & Central)
–– TheThe AmericasAmericas
–– AfricaAfrica
–– AsiaAsia

EightEight differentdifferent vaccines (vaccines (licensedlicensed or or backbonesbackbones / / 
ancestorsancestors ofof thethe licensedlicensed productsproducts))
Data Data obtainedobtained fromfrom nearlynearly 10,000 10,000 subjectssubjects withwith vaccines vaccines 
administeredadministered withwith thethe four four existingexisting PrimaryPrimary SeriesSeries
schedulesschedules
–– TwoTwo shotsshots duringduring 11stst yearyear ofof lifelife followedfollowed by a by a toddlertoddler boosterbooster

3 3 –– 5 5 –– 12 12 monthsmonths ofof ageage
–– ThreeThree shotsshots duringduring 11stst yearyear ofof lifelife

2 2 –– 4 4 –– 6 6 monthsmonths ofof ageage
2 2 –– 3 3 –– 4 or 3 4 or 3 –– 4 4 –– 5 5 monthsmonths ofof ageage
6 6 –– 10 10 –– 14 14 weeksweeks ofof age (EPI age (EPI scheduleschedule))

Vidor & Plotkin. Human vaccine 2008
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Immune Immune ResponsesResponses againstagainst PT and FHA in 62 PT and FHA in 62 studystudy armsarms
includingincluding thethe SSéénnéégal Relative gal Relative EfficacyEfficacy Study Study armarm (( ) in ) in 
infants infants vaccinatedvaccinated withwith DTaPDTaP2Fr2Fr--containing vaccinescontaining vaccines

Vidor & Plotkin. Human vaccine 2008
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□ 3 – 5 – 12 month schedule (Sweden, Italy)
♦ 2 – 4 – 6 month schedule (outside EU and NA) (bolded symbol for the Senegal efficacy trial)
◊ 2 – 4 – 6 month schedule (in EU and NA)
▲ 2 – 3 – 4 or 3 – 4 – 5 month schedule (outside EU and NA)

2 – 3 – 4 or 3 – 4 – 5 month schedule (in EU and NA)
● EPI schedule (outside EU and NA)
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Immunogenicity Immunogenicity ofof thethe PertussisPertussis AntigensAntigens ofof
DTaPDTaP2Fr2Fr--containing vaccinescontaining vaccines

TheThe main source main source ofof variabilityvariability isis thethe PrimaryPrimary SeriesSeries
scheduleschedule

% % ofof subjectssubjects withwith a a ≥≥ 44--fold fold riserise in in theirtheir Ab Ab titerstiters fromfrom
prepre--dosedose 1 to post1 to post--dose 3 dose 3 werewere lessless variable variable thanthan GMTsGMTs

TheThe type type ofof combinationcombination vaccine vaccine isis notnot a source a source ofof
variabilityvariability

CombiningCombining DTaPDTaP2Fr2Fr withwith IPV, Hib and HepB IPV, Hib and HepB antigensantigens do do 
notnot impair immune impair immune responsesresponses againstagainst pertussis pertussis AgsAgs

Vidor & Plotkin. Human vaccine 2008
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TheThe onlyonly antigenantigen impactedimpacted
whenwhen combiningcombining DTaPDTaP withwith
IPV, Hib and/or HepB IPV, Hib and/or HepB isis thethe
Hib Hib PSPS--tetanustetanus conjugatedconjugated
vaccine vaccine withwith somesome aPaP--
containingcontaining vaccinesvaccines
EvenEven in in thethe presencepresence ofof an an 
interferinginterfering effecteffect on on thethe postpost
PS Hib PS Hib responseresponse, , thethe postpost--
toddlertoddler booster vaccination booster vaccination 
antibodyantibody levelslevels achievedachieved
withwith 2+1 or 3+1 2+1 or 3+1 schedulesschedules
are are clinicallyclinically adequateadequate
–– AllAll epidemiologicalepidemiological

surveillance surveillance programsprograms on Hib on Hib 
diseasesdiseases ongoingongoing in in GerGer., Can. ., Can. 
and UK do and UK do confirmconfirm

InterferenceInterference on Hib on Hib responsesresponses withinwithin aPaP--
containingcontaining vaccines: vaccines: MythMyth and and RealitiesRealities

Hib alone wP/Hib    aP/HibVidor & al. Cur Med Res Opi 2001 and 
unpublished sanofi pasteur data in file

EPI

2-3-4

2-4-6
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53 trials (126 53 trials (126 studystudy armsarms) ) donedone withwith IPVIPV--containingcontaining
vaccines in 24 tropical countries vaccines in 24 tropical countries sincesince 19771977
–– 30 30 studiesstudies donedone in in LowLow IncomeIncome countriescountries

SeveralSeveral types of types of studystudy designdesign
–– Dose Dose responseresponse for IPV or IPV for IPV or IPV cellcell substratesubstrate originorigin comparisoncomparison
–– Comparative Comparative betweenbetween IPVIPV--containingcontaining vaccines and OPVvaccines and OPV
–– IPV IPV schedulesschedules comparisoncomparison
–– Mixed or Mixed or sequentialsequential IPV / OPV IPV / OPV scheduleschedule evaluationsevaluations
–– Descriptive Descriptive IPVIPV--containingcontaining vaccines vaccines licensinglicensing studiesstudies

SeveralSeveral IPVIPV--containingcontaining vaccinesvaccines
–– TheThe historicalhistorical IPVsIPVs
–– IPV IPV standalonestandalone
–– wPwP--basedbased IPVIPV--combinationscombinations
–– aPaP--basedbased IPVIPV--combinationscombinations

Immunogenicity Immunogenicity ofof IPVIPV--containingcontaining vaccines in vaccines in 
tropical countries: tropical countries: threethree decadesdecades ofof experienceexperience
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GMT & % GMT & % withwith SN SN titerstiters ≥≥1:8 1:8 inducedinduced by by thethe 66--
1010--14 14 weeksweeks scheduleschedule (polio type 1)(polio type 1)

10377 (100%)10377 (100%)
9436 (100%)9436 (100%)

78.4 (95.9%)78.4 (95.9%)
81.3 (97.2%)81.3 (97.2%)

533 (100%)533 (100%)
574 (100%)574 (100%)

10.2 (58.0%)10.2 (58.0%)
9.0 (53.6%)9.0 (53.6%)

192192
174174

DTaPDTaP2Fr2Fr--IPV / HibIPV / HibPhilippinesPhilippines44

20032003

IndiaIndia66

20052005

South AfricaSouth Africa5 5 

20052005

South AfricaSouth Africa33

20012001

PhilippinesPhilippines22

20002000

South AfricaSouth Africa11

19981998

Country / Country / 
YearYear

DTaPDTaP2Fr2Fr--IPV / HibIPV / Hib

DTaPDTaP2Fr2Fr--IPV / HibIPV / Hib

DTaPDTaP2Fr2Fr--IPVIPV--HibHib--
HepBHepB

DTaPDTaP5Ca5Ca--IPVIPV--HibHib

DTwPDTwP--IPVIPV / Hib/ Hib

ProductProduct

440 (100%)440 (100%)18.1 (74.6%)18.1 (74.6%)213213

OngoingOngoingOngoingOngoing1453 (100%)1453 (100%)202202

6383 (100%)6383 (100%)
6455 (100%)6455 (100%)

154 (100%)154 (100%)
159 (99.5%)159 (99.5%)

1226 (100%)1226 (100%)
1302 (100%)1302 (100%)

7.8 (51.3%)7.8 (51.3%)
7.8 (49.2%)7.8 (49.2%)

213213
225225

3104 (100%)3104 (100%)1034 (100%)1034 (100%)863 (100%)863 (100%)285 (98.5%)285 (98.5%)34.5 (81.5%)34.5 (81.5%)6565

116 (99.2%)116 (99.2%)20.3 (63.1%)20.3 (63.1%)119119

Post Post 
BoosterBooster

PrePre
BoosterBooster

Post Post 
Dose 3Dose 3

PrePre
Dose 3Dose 3

PrePre
Dose 1Dose 1

NbNb

Polio NID Polio NID betweenbetween postpost--dose 3 and dose 3 and prepre--boosterbooster

1 Study HIT40, unpublished sanofi pasteur data in file; 2 Capeding & al. 3rd WCPID, 2002; 3 Study A3R25, 
unpublished sanofi pasteur data in file; 4 Capeding & al. Bull WHO 2008; 5 Madhi & al. 13rd ICID, 2008; 6 Dutta
& al. 13rd ICID, 2008
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GMT & % GMT & % withwith SN SN titerstiters ≥≥1:8 1:8 inducedinduced by by thethe 66--
1010--14 14 weeksweeks scheduleschedule (polio type 2)(polio type 2)

12117 (100%)12117 (100%)
10171 (100%)10171 (100%)

139 (94.8%)139 (94.8%)
130 (97.2%)130 (97.2%)

789 (100%)789 (100%)
719 (100%)719 (100%)

14.7 (64.9%)14.7 (64.9%)
19.5 (74.9%)19.5 (74.9%)

192192
174174

DTaPDTaP2Fr2Fr--IPV / HibIPV / HibPhilippinesPhilippines44

20032003

IndiaIndia66

20052005

South AfricaSouth Africa5 5 

20052005

South AfricaSouth Africa33

20012001

PhilippinesPhilippines22

20002000

South AfricaSouth Africa11

19981998

Country / Country / 
YearYear

DTaPDTaP2Fr2Fr--IPV / HibIPV / Hib

DTaPDTaP2Fr2Fr--IPV / HibIPV / Hib

DTaPDTaP2Fr2Fr--IPVIPV--HibHib--
HepBHepB

DTaPDTaP5Ca5Ca--IPVIPV--HibHib

DTwPDTwP--IPVIPV / Hib/ Hib

ProductProduct

458 (99.1%)458 (99.1%)20.4 (74.2%)20.4 (74.2%)213213

OngoingOngoingOngoingOngoing1699 (100%)1699 (100%)202202

9671 (100%)9671 (100%)
9537 (100%)9537 (100%)

222 (99.5%)222 (99.5%)
220 (98.5%)220 (98.5%)

661 (100%)661 (100%)
694 (100%)694 (100%)

16.0 (72.6%)16.0 (72.6%)
14.1 (68.5%)14.1 (68.5%)

213213
225225

6367 (100%)6367 (100%)1647 (100%)1647 (100%)768 (100%)768 (100%)256 (98.4%)256 (98.4%)36.4 (81.5%)36.4 (81.5%)6565

93 (99.2%)93 (99.2%)23.1 (63.1%)23.1 (63.1%)119119

Post Post 
BoosterBooster

PrePre
BoosterBooster

Post Post 
Dose 3Dose 3

PrePre
Dose 3Dose 3

PrePre
Dose 1Dose 1

NbNb

Polio NID Polio NID betweenbetween postpost--dose 3 and dose 3 and prepre--boosterbooster

1 Study HIT40, unpublished sanofi pasteur data in file; 2 Capeding & al. 3rd WCPID, 2002; 3 Study A3R25, 
unpublished sanofi pasteur data in file; 4 Capeding & al. Bull WHO 2008; 5 Madhi & al. 13rd ICID, 2008; 6 Dutta
& al. 13rd ICID, 2008
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GMT & % GMT & % withwith SN SN titerstiters ≥≥1:8 1:8 inducedinduced by by thethe 66--
1010--14 14 weeksweeks scheduleschedule (polio type 3)(polio type 3)

13303 (100%)13303 (100%)
11514 (100%)11514 (100%)

128 (99.5%)128 (99.5%)
112 (100%)112 (100%)

1968 (100%)1968 (100%)
1571 (100%)1571 (100%)

10.4 (58.3%)10.4 (58.3%)
10.1 (55.5%)10.1 (55.5%)

192192
174174

DTaPDTaP2Fr2Fr--IPV / HibIPV / HibPhilippinesPhilippines44

20032003

IndiaIndia66

20052005

South AfricaSouth Africa5 5 

20052005

South AfricaSouth Africa33

20012001

PhilippinesPhilippines22

20002000

South AfricaSouth Africa11

19981998

Country / Country / 
YearYear

DTaPDTaP2Fr2Fr--IPV / HibIPV / Hib

DTaPDTaP2Fr2Fr--IPV / HibIPV / Hib

DTaPDTaP2Fr2Fr--IPVIPV--HibHib--
HepBHepB

DTaPDTaP5Ca5Ca--IPVIPV--HibHib

DTwPDTwP--IPVIPV / Hib/ Hib

ProductProduct

1510 (100%)1510 (100%)9.9 (61.5%)9.9 (61.5%)213213

OngoingOngoingOngoingOngoing2398 (100%)2398 (100%)202202

11332 (100%)11332 (100%)
10377 (100%)10377 (100%)

202 (97.8%)202 (97.8%)
212 (97.0%)212 (97.0%)

1249 (100%)1249 (100%)
1424 (100%)1424 (100%)

4.8 (30.4%)4.8 (30.4%)
5.0 (49.2%)5.0 (49.2%)

213213
225225

6158 (100%)6158 (100%)1873 (100%)1873 (100%)901 (100%)901 (100%)403 (96.9%)403 (96.9%)13.5 (76.9%)13.5 (76.9%)6565

166 (99.2%)166 (99.2%)16.0 (46.7%)16.0 (46.7%)119119

Post Post 
BoosterBooster

PrePre
BoosterBooster

Post Post 
Dose 3Dose 3

PrePre
Dose 3Dose 3

PrePre
Dose 1Dose 1

NbNb

Polio NID Polio NID betweenbetween postpost--dose 3 and dose 3 and prepre--boosterbooster

1 Study HIT40, unpublished sanofi pasteur data in file; 2 Capeding & al. 3rd WCPID, 2002; 3 Study A3R25, 
unpublished sanofi pasteur data in file; 4 Capeding & al. Bull WHO 2008; 5 Madhi & al. 13rd ICID, 2008; 6 Dutta
& al. 13rd ICID, 2008
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The NIHThe NIH--Multi Acellular Pertussis Trial has Multi Acellular Pertussis Trial has 
evaluated 13 evaluated 13 aPaP vaccines including the vaccines including the 
AcAcXimXim backbonebackbone

aPaP vaccines are vaccines are alwaysalways betterbetter toleratedtolerated thanthan
wPwP vaccinesvaccines

Decker & al. Pediatrics 1995

Fever Swelling Pain
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SubsequentSubsequent trials have trials have confirmedconfirmed thethe excellent excellent 
safetysafety profile profile ofof PentaximPentaxim
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TheThe mostmost completecomplete vaccine vaccine ofof thethe AcAcXimXim familyfamily
((DTaPDTaP--IPVIPV / Hib; / Hib; PentaximPentaxim™™) ) isis underunder
registration & registration & launchlaunch in in numerousnumerous countriescountries
Clinical experience demonstratesClinical experience demonstrates
–– High protective efficacy against pertussis, in line High protective efficacy against pertussis, in line 

with that of other licensed with that of other licensed DTaPDTaP vaccines, when vaccines, when 
used in an infant + toddler booster vaccination used in an infant + toddler booster vaccination 
scheduleschedule

–– High High immunogenicityimmunogenicity of each antigenof each antigen
–– Low reactogenicity, similar to all other Low reactogenicity, similar to all other acellularacellular

pertussis vaccinespertussis vaccines
–– Adapted to fit with several HepB vaccination Adapted to fit with several HepB vaccination 

schedulesschedules

SummarySummary & Conclusions& Conclusions
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ThankThank youyou


