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FINANCIAL DECLARATION

• Received honorariums / travel grants / advisory board 
from
• GlaxoSmithKline (antibacterial / vaccines)

• MSD (vaccines, anti-retroviral, antibacterial, anti fungal)

• Sanofi pasteur (vaccines)

• Astra Zeneca (antibacterial)

• LF Asia (pharmaceutical)

• Pfizer (Vaccines / Antibacterial / Antifungal)

• Galderma (bacterial resistance)

• Mundipharma (bacterial resistance)

• Bayer (antibiotics)



The rise of the Adolescents



US CDC 2015



UK Data – same rise 2012…
Data till 2016. RISING?



PERTUSSIS: This is Puzzling?

• They just had their recent vaccination!



LAST DOSE 11-12 yr
5 x DTaP plus
1 x Tdap

6 DOSES



UK Vaccination 
Schedule

4 DOSES of DTaP

Unlike USA 

Last dose 36 months old
Absence of 4-6 yr DTaP
Absence of 11-12yr Tdap

TWO

LESS
VACCINES



SINGAPORE SCHEDULE

4 x DTaP

1 x Tdap

Last dose 10-11 yr

5 doses in 
total

1
LESS

Dose



3 doses

last / 4th dose@18m



• Rising Risk of 
Pertussis Post 
5xDTaP

• Need for 11y dose





PERTUSSIS: This is Puzzling?

• They just had their recent vaccination!

Shouldn’t the vaccination last?

• The trials showed that acellular Pertussis has good 
antibody response. Better than whole cell Pertussis

FACT: The vaccination… didn’t last.
~ 4-6 years

TRUE OR FALSE?



Many studies done showing
Less Reactogenic. Immunogenic +

…… when the vaccine 
contained an antigen, 
the post was 
significantly greater 
than pre
……  when the antigen 
was not present, the 
post was not 
significantly greater.



We thus switched from wP to 
aP…. in the past

• Potential side effects of wP (Reactogenic)

• aP higher reported efficacy than wP

Bentsi-Enchill AD, et al. Estimates of the effectiveness of a whole-cell 
pertussis vaccine from an outbreak in an immunized population. Vaccine 

1997;15:301-6.

Gustafsson L, et al. A controlled trial of a two-component acellular, a five-
component acellular, and a whole-cell pertussis vaccine. N Engl J 

Med 1996;334:349-55

TRUE: aP was Immunogenic & Reactogenic



BUT…..

BETTER IMMUNOGENICITY 
DURING VACCINATION
(old studies… licensing)

Let’s LOOK AT MORE RECENT STUDIES…

We now have more experience with aP

BUT IS IT STILL TRUE??? IMUNOGENIC??



• Study in Oregon, Portland

• ALERT IIS, vaccination history of children 1997 
onwards.

Juventila Liko, M.D., M.P.H.

Steve G. Robison, B.S.
Paul R. Cieslak, M.D.

aP wP RISK RATIO

REAL LIFE PERTUSSIS 
PATIENTS
THE REAL ACID TEST



Pre vaccine era 156    / 100,000

Historic Low (2011) 2.0 / 100,000 

2012 13.9 / 100,000

2013 3.9 / 100,000

unvaccinated religious 
community

wPaP 1984

Interventions: aP add 14-16y     single 
adult dose

1984 2003 2011

CMAJ. 2016 Nov 1; 188(16): E399–E406.

TWO ADDITIONAL 
DOSES GIVEN to KEEP 
THE NUMBERS ↓↓



• Test Negative, nested control study

• 5867 individuals (486 +ve, 5381 –ve ctrl)

• Vaccine Efficacy

Falling Efficacy of the 
Vaccine

< 1 yr 1-3 yr 4-7 yr ≥ 8 yr

80% 84% 62% 41%



Falling Vaccine Efficacy, Rising Cases



wP vs aP – the Difference

Priming with wP vs aP

≥3 priming doses of wP vs aP priming

• adjusted OR of 2.15 (95% CI 1.30 to 3.57)

≥ 1 priming dose wP vs aP priming

• adjusted OR of 1.82 (95% CI 1.18 to 2.82).

PRIMING WITH wP = BETTER Protection …. 
Vaccination effect persists > 1 decade later.



Other studies supporting whole 
cell Vaccine Effectiveness…

Vickers D, Ross AG, Mainar-Jaime RC, et al. Whole-cell and

acellular pertussis vaccination programs and rates of pertussis 
among infants and young children. CMAJ 2006;175:1213-7.

Klein NP, Bartlett J, Fireman B, et al. Comparative 
effectiveness of acellular versus whole-cell pertussis vaccines 
in teenagers. Pediatrics 2013 ;131:1716-22.

Sheridan SL, Ware RS, Grimwood K, et al. Number and order 
of whole cell pertussis vaccines in infancy and disease 
protection. JAMA 2012;308:454-6.  (Australia – 1999)



What does it mean?

1. aP had immunogenicity. 

2. Less reactogenicity during vaccination.

But we don’t know the true correlates of 
protection.

3. But in real life –
wP priming was more reactogenic, 
conferred longer duration of protection.



PERTUSSIS: This is Puzzling?

• They just had their recent vaccination!

Shouldn’t the vaccination last?

• The trials showed that acellular Pertussis has good 
antibody response. Better than whole cell Pertussis

FACT: The vaccination… didn’t last.
~ 4-6 years

FACT: wP BETTER EFFICACY / DURATION
of Protection



Reasons for Discrepancy… 

• Two trials used a weaker wP vaccine strain 
(manufactured by Connaught)

Mattoo et al. Clin Microbiol Rev 2005;18(2):326-82

• We don’t really know the correlates of protection.

Which Antibody? Levels? 
Whole cell had 1000s more antigens. 

Onorato WI et al. JAMA.1992;267(20):2745-9

• We didn’t have long term data of those trials



PERTUSSIS: This is Puzzling?

• How long does
•wP last?
•aP last?
•Natural Infection last?



Immunity – Natural infx vs Vaccination



Natural Infection – 10-20 
yrs

Post whole vaccine ~10 
years

Post aP vaccine 4-6 
years



The rise of the Adolescents
acellular 
Pertussis 
vaccine didn’t 
last

priming effect of whole cell pertussis is lost

Adolescents 
are the 
Reservoir

Others
Mutant strains, 
loss of herd 
immunity 



• Case Control Study

• Cases lab confirmed ≥ 15yo

• 231 cases, 190 controls.



Risk Factors for Pertussis in Adults 
and teenagers

• Studied employment type and professional and 
household contact with children

• Nothing mattered except.

1. Professional contact with children aged < 1yo 
(OR) 0·25, 95% CI 0·08–0·78, P = 0·017)

2.   Household contact with ≥1 10–14 yo

(OR 2·61, 95% CI 1·47–4·64, P = 0·001).



Why?

Protection conferred by

• Occupational contact with very young children 
from immune boosting by low-level exposures to B. 
pertussis. 

Risk conferred by:

• An infecting older teenagers or adult. 

FACT: OLDER TEENAGERS / ADOLESCENTS
ARE THE RESERVOIRS….



What are the options now?

1. Vaccination in Pregnancy. Protect the greatest 
at risk group.



Cocoon!
Vaccinate 
mother at 
26 weeks

Vaccinate 
family!

Vaccinate HCW, 
childcare workers



What are the options now?

1. Vaccination in Pregnancy. Protect the greatest at 
risk group.

2. Those who are still on wP – don’t change!



What are the options now?

1. Vaccination in Pregnancy. Protect the greatest at 
risk group.

2. Those who are still on wP – don’t change!

3. Revaccination of adolescents / adults.

AGAIN and AGAIN ?? ESCMID Vac Grp says YES

Focus on adolescents. Greatest numbers.

Reduce the morbidity of Pertussis in adolescents

Reduce the reservoir – the transmission of 
Pertussis to the infants.



Is revaccination adults SAFE?

10 years

5 years



END / 
TIME CHECK

WHAT HAS BABOONS 
HAS TO DO WITH 
PERTUSSIS….



• Infant Baboons. aP vs wP vaccinated 2,4,6m

• Infected them Pertussis at 7 months



VACCINE GIVEN

aP Vaccine

No vaccine

wP Vaccine EX
P

O
SU
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TO
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33 -35d

SPREAD / 
SHEDDING

33 -35d

18 
days

aP and wP prevents clinical disease
aP had infection, but no clinical disease.
aP persistence in mucosa. May Transmit
wP shorter duration, lower bacterial counts

wP

aP
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C

K
W

EL
L

W
EL

L



EXPOSED

aP baboons do not develop symptomatic disease
But they can shed bacteria and spread to others… 
contributing to the reservoir.

aP

EXPOSED

wP

UNINFECTED / UNVACC

UNINFECTED / UNVACC

SI
C

K



Results….of aP vs wP in Baboons

protected from severe 
pertussis-associated 
symptoms. Failed to 
prevent infection.

Protected from pertussis 
symptoms

ACELLULAR WHOLE CELL

readily transmitted  
pertussis to unvaccinated 
contacts.

Could clear infection and 
colonization. 

did not clear the infection 
faster than naïve animals,

More rapid clearance. 
Faster than naiive

Did not transmit to 
unvaccinated contacts. 

Had colonization



What of the future?

• Adsorbed Pertussis Vaccine 

SP0173 – Sanofi Pasteur

• Live Pertussis vaccine

BPZW1 – ILIAD Biotech



END

When was your last dose of Tdap? wP or aP?

We are probably sharing the Pertussis now…. 

VACCINATION 
SAVES LIVES IN 
VIETNAM
COST $$$ 
EFFECTIVE



End with a cough
EXTRA



64 yr

Asthma exacerbation

Steroids not better

ED – whooping cough

Culture –

Bordetella pertussis

Vaccine post discharge



• Best timing – early 3rd trimester
• Several papers

Abu Raya B, Srugo I, Kessel A, et al. The effect of timing of maternal tetanus, diphtheria, and  acellular 
pertussis (Tdap) immunization during  pregnancy on newborn pertussis antibody levels—a prospective 

study. Vaccine 2014; 32:5787–93. 4. 

Abu Raya B, Bamberger E, Almog M, Peri R, Srugo I, Kessel A. Immunization of pregnant women against 
pertussis: the effect of timing on antibody avidity. Vaccine 2015; 33:1948–52. 

Naidu MA, Muljadi R, Davies-Tuck ML, Wallace EM, Giles ML. The optimal gestation for pertussis 
vaccination during pregnancy: a prospective cohort study. Am J Obstet Gynecol 2016; 215:237. e1–6.



GAP IN 
KNOWLEDGE
• Best time for 

vaccination for mum?

• High Ab – Protection

• Maternal Ab crossing 
and neutralizing 
childhood pertussis 
vaccination

• Cross reacting Pertussis 
Ab



Vaccination 
at second 
trimester 
good for pre-
term babies



aP Prevent Severe Infection / 
Cannot clear



aP does not protect against 
colonisation


