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Why vaccines?

“Only clean water and antibiotics have had an impact on
childhood death and disease that is equal to that of
vaccines”

-World Health Organization

©The Immunisation Advisory Centre



Smallpox

Source: BBC.co.uk



Smallpox

Since 10,000 BC

Killed approx 400,000 Europeans annually during
18th Century

1/3 of all blindness, 20-80% fatality rate
20t century around 300-500 million deaths
Last case in NZ in 1925

Last 2 cases in the world in 1978

Global eradication declared in 1980

©The Immunisation Advisory Centre
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Global Polio Eradication Initiative

e 1988 41th World Health Assembly 166 Member
States

e Resolution for worldwide eradication of polio

. _ CENTERS FOR DISEASE
World Health Organization CONTROL AND PREVENTION




Polio in 2008

*As of 1 November 2008
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Polio in 2014

Wild Poliovirus - 2014
01 January - 09 September

= Wild polio virus type 1

|:| Endemic countries
I:l Importation countries

Excludes vaccine derived polioviruses and viruses
detected from environmental surveillance.

Data in HQ as of 09 September 2014

Source: WHO ©The Immunisation Advisory Centre



Number of cases

Polio cases in New Zealand 1915-1962
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Poliomyelitis cases in New Zealand 1962-1999
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- no cases of ingeniously acquired polio
- 4 confirmed cases of VAPP
- 2 probable cases of VAPP
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Polio deaths in New Zealand 1946-2009

Roll out of vaccine commencing 1956
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Tetanus hospitalisations (1970-2013), notifications
(1980-2013) and deaths (2000-2011) in NZ
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Tetanus deaths in New Zealand, 1945-2012

1940-1945
Vaccine available,
Voluntary uptake
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Recipe for vaccine-control of infectious diseases

Duration of
immunity from Basic

Duration of disease reproduction
immunity from number of
vaccine infection
(infectiousness)

Vaccine Indirect
coverage protection?

: Vaccine Non-vaccine
Efficacy control

Effectiveness measures

©The Immunisation Advisory Centre



Pertussis

Source: Anusha Ganeshalingham, Paediatric Intensive Care Specialist,
Starship Hospital

©The Immunisation Advisory Centre
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Number of pertussis notifications and hospitalisations by
calendar month-year, New Zealand, 1998-2014
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Rate of pertussis notification (cases per 100 000 population)
by age group, 1997-2014
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MNote: Includes confirmed, probable and suspect cases only. Rate of pertussis cases per 100 000 population calculated using
mid-year population estimates.



Pertussis hospitalisations by age group
2000 - 2013, NZ
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Pertussis Hospitalisations
2006 - 2012 birth cohorts

Characteristic N (%)
Median age in months (IQR) 2.3 (1.4, 4.4)
Gender
Male 329 (49)
Female 345 (51)
Ethnicity
Maori 285 (42)
Pacific 116 (17)
Asian 18 (3)
European 241 (36)
Other 13 (2)

Radke S, et al. IMAC 2013



Pertussis Hospitalisations
2006 — 2012 birth cohorts

05 By socioeconomic status
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The Aetw Zealand Fyeralo

Wednesday Feb 26, 2014

Baby girl's death from whooping cough was
preventable — coroner

Baby girl dies in growing whooping cough outbreak.

©The Immunisation Advisory Centre



Vaccine

coverage

% immunised

Pertussis vaccination coverage
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Basic

e Pertussis infectiousness

infection
(infectiousness)

0

R, = the expected number of secondary
cases produced by a single (typical) infection
in a completely susceptible population

® .
o

|
1
I
1
|
I
|
I
1
|
|
1
I
1

.{\i‘

R, for pertussis is
between 12 and 17

!

Pertussis is
extremely
infectious

Y
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Source: Plotkin. Vaccines. 5t Edition o _
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s Pertussis infection induces imperfect

immunity from

disease im mun ity

N

TABLE 1. Selected Articles Describing Duration of Protection Acquired by Nat?(al Infection V%{h Bordetella pertussis

Author Year Participants (n) Data Source listimate of Protection fy\} Country of Study
Laing and Hay'" 1902 20,405 Cohort Near lifelong U.S.
Gordon and Hood® 1851 Not applicable Review Near lifelong Not applicable
Wirsing von Kimnig et al! 1995 369 Prospective household contact 20 Germany
Miller and Gay*® 1997 Not applicable Review/modeling 7-10 U.E.
Versteegh et al” 2002 4 Case series 3.5-12 The Netherlands

e Immunity not life long
e Average adult probably experiences 2.6 cases of mild pertussis in lifetime

Wendelboe A, Van Rie A, Salmaso S, Englund J. Duration of immunity against pertussis after natural infection or vaccination.
Pediatr Infect Dis J 2005;24: S58-S61 ©The Immunisation Advisory Centre



Duration of

immunity from
vaccine

Pertussis vaccines induce even
less perfect immunity

TABLE 2. Selected Articles Describing Duration of Protection Acquired by WW«E

Author Year Participants (n) Data Source Estinyé.e of Pmteat\n (yr) Country of Study
Lambert!? 1965 474 Qutbreak 12 U.5. (Michigan)
Jenkinson'” 1988 436 Clinic population 4 UK
CDC'™ 1993 225 Outbreak 4-6 U.S. (Massachusetts)
Ramsay et al'® 1993 3150 Surveillance data 8 UK
Nielsen and Larzsen' 1904 Unknown Surveillance data 10 Denmark
He et al*” 1996 3794 Surveillance data 5-10 Finland and Switzerland
Van Buynder et al® 1999 15,286 Surveillance data 5-14 U.E
Torvaldsen and McIntyre® 2003 Unknown Surveillance data 6-9 Australia
CDC indicates Centers for Dizease Control and Prevention. \/
TABLE 3. Selected Articles Describing Duration of Protection Acquired by aP Vaccine
: . Duration of Estimate of
Author Year Vaccine Type Participants (n) Data Source Follow-up Pr W” Country of Study
Simondon et al** 1997 Pasteur Mérieux Serums 4181 Nested case-contact Up to 4.25 yv  Prglection after WP Senegal
and Vaccines onger than aP
{4-component)
Tindberg et al** 1999 2-component 207 Follow-up of vaccine 10 yr 5.5 Sweden
efficacy trial
Salmaso et al® 2001 SmithKlineBeecham and 8432 Vaccine efficacy 3yr 6 Italy
Chiron Biocine (both trial
3-component)
Lugauer et al®® 2002 4-component 10271 Longitudinal cohort 6 yr 6 Germany

Wendelboe A, Van Rie A, Salmaso S, Englund J. Duration of immunity against peéﬁsgsrr%%%rnrilgé I[)arl i&éﬁcl:éigrn %{é/r?tcr:gination.
Pediatr Infect Dis J 2005;24: S58-S61 y



eficacy Pertussis vaccine efficacy

e Current aP vaccine provides around 81-85% efficacy after 3 infant doses?
* Number and schedule of doses has changed over time in New Zealand?

2000
6wk, 3, 5 month

1996
+15 month

1958 1971 1984 1994 2006

3,4,5months | 3,5 months 6wk, 3, 5 month 3,4,5 months + 4 yr +11yr

1 Greco D et al. 1996 NEJM; Edwards KM et al. 2013 Vaccines 6t edition; Gustafsson L 2006 Pediatrics
2 New Zealand Immunisation Handbook 2014 ©The Immunisation Advisory Centre
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And delays are more common in the highest risk groups

% fully immunised at 6 months of age
by ethnicity June 2009 to March 2014
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% fully immunised at 6 months of age
by deprivation June 2009 to March 2014
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ndirct Indirect protection?

protection?

e Antibody against PT prevents clinical iliness

e Natural infection prevents re-colonisation for some
years

e aP vaccine does not prevent colonisation
Vaccinated baboons exposed to pertussis infect
unvaccinated baboons and make them sick

Jason M. Warfel, Lindsey I. Zimmerman, and Tod J. Merkel. Acellular pertussis vaccines protect against disease but fail to prevent infection and
transmission in a nonhuman primate model PNAS 2014 111 (2) 787-792 ©The Immunisation Advisory Centre
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Source: American Academy of Pediatrics, Red Book Online Visual Library

Measles

©The Immunisation Advisory Centre
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Global progress on measles
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Figure 1. Routine first measles vaccination coverage (WHO-UNICEF estimates) and measles case
reports. 1980 - 2011.
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WHO. Status report on progress towards measles and rubella elimination. 23'8et'564 " Aevieory Lente



Western Pacific Region

'ﬁ" Health topics Data and statiztics Media centre Publications Programme= and projects Countries and areas WHO in the Western Pacific

Q Search Advanced search
Media centre Four Western Pacific countries and areas are the ¢ Share = Print
News releases first in their Region to be measles-free

Features

Fact sheets Steady progress on several fronts as the Region moves closer towards

—— elimination of the disease, although significant challenges remain Related links
Multimedia
Contact Mews release Health topic: Measles and rubella
Global Vaccine Action Flan 2011-
2020 A

SEOQUL, 20 March 2014 -
The World Health
Organization Western
Pacific e shrates a
llestone today with the
announcement of measles
elimination by Australia,
Macao (China), Mongolia
and the Republic of Korea.
They.r are the first cuuntnes

Global Measles & Rubella Strateqic Plan
2012-2020 A

4 Measles Verification Q&A
I pdf, 20kb

recsive this distinction.
Measles kills approximately
330 people worldwide every day, mostly children under the age of five, making this
a truly significant achievement as WHO Member States in the Western Pacific
Region work towards the elimination of measles.

"The elimination of measles must remain a priority in order to promote equity and to
reduce the high burden of mortality and morbidity caused by this disease on the
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Measles hospitalisations, notifications and lab
confirmations, New Zealand, 1970-2012
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o _ _ _ ©The Immunisation Advisory Centre
Source: Ministry of Health and the Institute of Environmental Science and Research



2014 Surveillance Year Measles Age Specific Rates

Confirmed and Probable Cases with 95% Confidence Intervals
(approx. <1 and 1-4 age group denominators)

- 300 -

=

=1

p=s 250 A _

= 200

£

L 150 -

-

'Z-E 100

2

-1 By 1 :|: I

% D 1 1 I 1 1 1 1 I 1 I 1

<1 ltod 2to9 10 to 14 15 to 19 20 to 29 30 to 39 40 to 49
Spurces: Episury, Stats NZ2 2013 Popwation Estimates

Extract Date - 8,4/2014 Age Group (2006 Census base)

2014 Surveillance Year Measles Cases by Ethnic Group
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Auckland’s experience
Dec 2013 - Mar 2014

Measles cases notified in Auckland from Dec 2013

Genotype or assumed genotype based on link to known transmission chain with genotype
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Slide content courtesy of Richard Hoskins, Medical Officer of Health. 8th April 2014 The Immunisation Advisory Centre



Measles

Basic
reproduction °
number of
infection
(infectiousness)

R, between 12 and 18

e Cold chain issues in 2004

Vaccine  Andrew Wakefield autism
coverage scare

Duration of .
Immunity from
vaccine

Life-long immunity

Duration of °
immunity from
disease

Life-long immunity

Indirect
protection?

Non-vaccine .

control

measures

Efficacy

e Yes

Difficult, b/c infectious prior
to symptom onset

» Very efficacious (>95%)

o Currently 2 doses at 15m
and 4y of age

« Timeliness by 2y of age
improved

©The Immunisation Advisory Centre
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The gaps have closed by the two year
milestone

% Fully immunised at 2 years of age
by deprivation June 2009 to March 2014
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% Fully immunised at 2 years
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by ethnicity June 2009 to March 2014
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Key messages

Measles

— We need to get the cohort with low immunisation coverage
vaccinated

— We need to reach our 95% coverage target for infants - and
maintain it.

Pertussis

— Very challenging

— Protecting youngest infants with maternal immunisation
— Ultimately, we need a better vaccine

©The Immunisation Advisory Centre
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