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| heard that
vaccines cause

However, after a length
investigation, it was discovered that
the author, Andrew Wakefield, had

not only fudaed the data...

...but also did
a lot of other
shady stuff.

EARLY REPORT

lleal-lymphoid-nodular hyperplasia, non-specific colitis, and
pervasive developmental disorder in children

A J Wakefield, S H Murch, A Arthory, J Linnell, D M Casson, M Malik, M Berslowitz, A P Dhillon, M A Thomson,

For example, he paid kids
for blood samples at his
soN's birthday party.
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Summary

Background We investigated 8 consecutive seres of
children with chronic  enterocolitis and  regressive
developmental disorder.

Methods 12 chiidren (mean age & years [range 3-10], 11
beys) were referrec to a pasdistric gastroenterciogy unit
with & history of normal development followed by loss of
acquired skilis, including language, together with clarrhoea
anc abcoming pan. Children underwent
gastroenterological, neurolgical, and  developmental
assessmant  and review of cevelcpmental  records.
1leocaionoscopy 8nd bicpsy Sampling, MAagnetic-rescnance
Imaging {MRI), electroencephalegraphy (EEG), and lumbar
purciure were dore under sedation. Barium follow through
radiography was come where possible. Blochemical,
haematoiogical, and Immunoiogical profiles  were
axamined,

Findings Onset of behavicwral symploms was 8ssoc
by the parents, with measles, mumps, and n

infection in one child, and otitis mecia in
children had intestinal abnormaitiey
lympheid rodular hyperplasia to
Histologly showed patchy chronic ing

postviral or vaccinal
focal neurologicel o anc TEG tests
1@ sgnificantly
acic compared with age
matched comtr L haemoglobin In four
chiidren, chiidren.

Interg o ssociated gastrointestinal
di regressicn in a group of
prev g \. which was generally associated

possibie emironmental triggess.

Infammatory Bewel Discase Study Greup. University Departments
of Madicine and Nistopathslogy (A | Waselield rnos, A Anthory wa,
JUnned s, A P Dhillon wecous, S E Dovies sazeen) and the

1

(S H Murch v, D M Casson . M Mok vece,

M A Tromsoe race, J A WakerSmith sazs,), Child and Adolescent
Pwychlatry (M Uerelow 2 moe ), Nesrology (9 Harvey mor), and
Radiclegy (4 Vaenine race), Royal Free Hospitel and Schosl of
Medicine, Lenden NWI 206G, UK

Comesgondeace toc Or A | Wasalield

Introduction
We saw several children who, after a
normality, Jost acquired skills, incly;
They all had gastrointestinal
sbdominal pain, disrrhoea, an
cases, food intolerance. We

pf apparent

department of
of a pervasive

including detals of immunmsations and
s discaves, and svewed e children.
s obaained by the senior chinician (JW-S)
Pye ascssmenns were dome by
MB) with HMS.4 ¢riteria.’ Developesentsd
d a review of prospective developmental records
3, health visitces, and general peactiticacss. Four
children did not undergo psychaatric assossment in hospital; all
had Deens assessed (o > 0 these

were used as the basis for ueir behaviouss] Eagosis.

After bowel preparation, ileccokmoscopy was perfoemed by
SHM ce MAT under sedation with midazolam and pethidine
Paired frozen and formabn-fixed mocosal biopsy samples were
when  from the temuinal ilew ascending,  transvene,
descending, and sgmoid colons, and from the rectum. The
procedure was recorded by video or will images, and wore
compared with images of e previcus seven comsecutive
paediatnic colonoscopies (four normal colomoscopaes an
on children witk ucerative colits), in which e
reporsed normal appearances o the termimal deum, Banum
follow-through radicgrapdy wis possitke in soene Cies.

Also usder sedation, cerebral magneticsewcoance imaging
(MRI), ekciroencephalography (BEG) including visual, bran
slem padinoey, ol sensory evoked potentiads (where coesplance
made those possible), and lambar puncture were done

Laboratory nvestigations
Thyreid fusction, serum  long-chain  fatty  acids, and
cerchrospinal-fluid lactate were measared 10 exclode known
cauves  of childhood neurodegencrative divease.  Usinasy
meshyimalonic acd was measured in random urine samples from
cight of the 12 dddren and 14 age-marched and sex-matchod
normal coetrols, by 2 meodification of & tecds Jescribed
previously. Chromatograms  were  scanned  digitally oo
competer, 1o analyse the methylmaloose-acid roees from cses
and controls, Unmary methylmalonic-acd  concentracons =
patients annd Comlrols were o
Unmary creatinine was estimated by routine spectrophotometnc
ansay

Ciren were screened for antendomyseal smtibodies and
boys were screened for fragle-X if this had mot been done
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Vaccine preventable disease outbreaks
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1) Review key links between health and wealth

2) Discuss the role of vaccination as a driver of
both health and wealth

3) Operationalizing the VOV framework
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e
Life expectancy and income
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Sources: Life expectancy data: United Nations. World Population Prospects: The 2012 Revision (data for 2010);
GDP/Capita: World Bank. World Databank (data for 2012).
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From income to health...

<\

HEALTH INCOME

Nutrition

Safe water

Sanitation

Health care
Psycho-social resources
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... and from health to income

<\

HEALTH INCOME
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... and from health to income

VN

HEALTH INCOME

*  Productivity 4
* Education
* |nvestment

Demographic dividend

Sources: Bloom DE & Fink G. (2013). “The Economic Case for Devoting Public Resources to Health” in Jeremy Farrar, Nicholas White,
David Lalloo, Peter Hotez, Thomas Junghanss and Gagandeep Kang, eds., Manson’s Tropical Diseases 23rd Edition, Elsevier.
Barnighausen T, Bloom DE, Cafiero ET, O'Brien JC. (2012). Economic evaluation of vaccination: capturing the full benefits, with an application

to human papillomavirus. Clinical Microbiology and Infection 18 (Suppl. 5): 1-7
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Stage decorations of the public health lecture. Source: Bu (2009) from Strother F. (1918) 'An American
Physician-Diplomat in China', The World's Work, New York: Doubleday, page and Co., p. 546.
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-
Turbo-charging the economy

A 10 year gain in life
expectancy translates into as
much as 1 additional
percentage point of annual
growth of income per capita

Valuing Vaccination January 19, 2015
Fondation Mérieux



-
Investing in health

THE LANCET

Global health 2035: a world converging within a generation

The Lancet Commission on Investing in Health

“Our report points to the possibility of
achieving dramatic gains in global
health by 2035 through a grand
convergence around infectious, child,
and maternal mortality; major
reductions in the incidence and
consequences of non-communicable
diseases and injuries; and the promise

- of universal health coverage.”

GLOBAL S
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P

A healthy population is
a prerequisite for growth as
much as a result of it.

Dr. Gro Harlem Brundtland
Director-General, WHO 1998-2003
On the occasion of the launch of the
Report of the WHO Commission on
Macroeconomics and Health
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1) Review key links between health and wealth

2) Discuss the role of vaccination as a driver of
both health and wealth

3) Operationalizing the VOV framework
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Health and income:
application to vaccination

< 0\

HEALTH INCOME
VACCINATION
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Inattention to the full economic benefits...
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The Vaccine Book

Making the Right Decision for Your Child

SIDSEL ROALKVAM,

DESMOND McNEILL, STUART BLUME Robert W. Sears, MD, FAAP

DEADLY
CHOICES

HOW THE
ANTI-VACCINE
MOVEMENT
THREATENS
UsS ALL

cury skt [NAOUATION Library

Vacunay
Vacunacnon

One Man’s Quest to
Defeat the World's
Deadliest Diseases |

PAUL A. OFFIT, MD v
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Valuing vaccinations:
the traditional perspective

Perspective Benefit categories

& | Health care cost savings

o)
$
éé Care-related productivity gains
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Valuing vaccinations:
a broader perspective

Perspective

Benefit categories

R\
&

é@

Health care cost savings

Care-related productivity gains

QO

Q

Outcome-related productivity gains

Behavior-related productivity gains

Community externalities

Utilitarian value of health gains
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1) Review key links between health and wealth

2) Discuss the role of vaccination as a driver of
both health and wealth

3) Operationalizing the VOV framework
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Valuing vaccinations:
selecting the right tool

- Cost-effectiveness - Benefit-cost analysis
analysis
- Compares 2 or more health - Looks at a range of health
interventions with a and non-health outcomes

common health outcome

- Outcomes expressed in
terms of DALYs or gain in
life years

- Outcomes expressed in
terms of a dollar value
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e
Evolving evidence base
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GAVI:
The power of productivity ...

A drop of
pure gold

“A group of researchers

attempts to estimate 1 8 O/

the economic benefits 0, by 2020
of vaccination.”

Reuters
Oct 13th 2005
From The Economist

orint edition Source: Bloom DE, Canning D, and Weston M.

“The Value of Vaccination”. World Economics
8:15-39, July-September 2005
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Philippines: cognitive development

Cognitive development
improvements generate an
estimated rate of return to
investment in a basic

immunization program of 21%
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Source: Bloom DE, Canning D, and Seiguer E. “Childhood
Immunization as Human Capital”, (working manuscript)
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‘Rethinking the benefits and costs of

childhood vaccination: the example of the

Hib vaccine’
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Jjournal homepage: www.elsevier.com/locate/vaccine

Vaccine 29 (2011) 2371-2380
Contents lists availsble st ScienceDirect

Vaccine

Review

Rethinking the benefits and costs of childhood vaccination: The example of the
Haemophilus influenzae type b vaccine*

Till Birnighausen*", David E. Bloom**, David Canning*, Abigail Friedman*, Orin S. Levine®,
Jennifer O'Brien*, Lois Privor-Dumm ¢, Damian Walker*

* Department of Global Health and Pepulation. Marvard Scheol of Public Mesith, United States
¥ Africu Centre for Mealth and Populstion Studies, University of KwaZuby- Natsl. South Afico
* Johins Hopkies Bloomderg Scheol of Publc Heairk, United Stotes

: Wil & Melinda Gates Soundation, Usited States

ARTICLE INFO

Article Aistory:

Received 11 April 2010

Received in revised form

29 November 2010

Accepeed 30 November 2010
Avalable anline 13 December 2010

Keywords:

Childhood vaccimation

Economic evaluation

Review

Haemmophilus influensse type b vaccine

ABSTRACT

Econamic evaluatians of health interventions, such as vaccinations, are important toals for infarming
health policy. Approaching the analysis from the appropriate perspective is critical to ensuring the valid
ity of evaluation results for particular policy decisions. Using the example of cost-benefit analysis (CBA)
of Heemophilus influenzce type b [Hib) vaccination, we demanstrate that past econamic evaluations have
mostly adopted narrow evaluation perspectives, focusing primarily on health gains, health-care cost
savings, and reductions in the time costs of caring. while usually ignoring other important benefits
induding cutcome-related procuctivity gains (improved economic procuctivity due to prevention of
mental and physical disabelities), dehaviar-related productivity gains (ecanomic growth due to fertil-
ity reductions as vaccination improves child sunvival) and community externalities (herd immunity and
prevention of antibiotic resistance L. We further show that potential cost reductions that coukd be attained
through changes in the delivery of the Hid vaccine have also generally been ignoced in economic eval-
uations. Future economic evaluations of chilcheod vaccinations should take full 2ccount of benefits and
casts, so that palicymakers have suflicient infarmation to make well-informed decisions on vaccination
implementation.
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Valuing the broader benefits of dengue
vaccination, with a preliminary application

to Brazil

Seminars in

IMMUNOLOGY
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Seminars in Immunology 25 (2013) 104-113

Contents lists available at SciVerse ScienceDirect

Seminars in Immunology

journal homepage: www.elsevier.com/locate/ysmim

Review

Valuing the broader benefits of dengue vaccination, with a preliminary
application to Brazil

Till Birnighausen?®", David E. Bloom®*, Elizabeth T. Cafiero?, Jennifer C. O'Brien?

 Harvard School of Public Health, Department of Global Health and Population, 665 Huntington Avenue, Building 1, Boston, MA 02115, USA
b Africa Centre for Health and Population Studies, University of KwaZulu-Natal, Mtubatuba, South Africa

ARTICLE INFO ABSTRACT

Keywords: The incidence of dengue has been on the rise since at least the 1960s, bringing greater urgency to the

33“5_“5 need for a vaccine to prevent the disease. Recent advances suggest that the scientific world is moving
accine

closer to an effective dengue vaccine. However, there are concerns that the price of a future vaccine
could limit its uptake. High prices, in addition to other challenges, have already weighed negatively in
government decisions to include other new vaccines in national immunization programs, e.g., the pneu-
mococcal, rotavirus, and human papillomavirus vaccines. Recent research on the value of vaccination,
however, suggests that vaccination confers benefits that are often neglected by traditional economic
evaluations. In the case of dengue, commonly overlooked benefits are likely to include reduced spending
on outbreak control, averted losses in tourism flows, and avoided productivity losses due to long-term
dengue sequelae. Accounting for these and other broader benefits of dengue vaccination could reveal sig-
nificantly greater economic value and strengthen the case for inclusion of dengue vaccination in national
immunization programs. In this article we discuss a framework for the broader value of vaccination and
review its application in the context of dengue vaccination for Brazil.

© 2013 Elsevier Ltd. All rights reserved.
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Immunization
Economic evaluation
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Dengue in Brazil k%

Sao Paulo Dengue Fever Outbreak Concerns World

P\
Cup Visitors, Officials

FIFAWORLD CUP

By Connor Adams Sheets MW @ConnorASheets Bras“

onJune 20 2014 6:38 PM

The Rio Time

News in Rio de Janeiro, Brazil

v 3 o g JEsd 1 Vi ; Bl t
AL 1 AT ' (Cio2016
8% g .4 s S i . " o .
e s DANIS FARS e » —
Front Page Op-Ed Politics ~ Business ~ Real Estate  Entertainment Sports Travel  Nightlife Guide ~ Classified ( )(@

AboutUs™  Print Edition~  Advertising™  Business Directory * Issue CCXVII - Weekly Edition: May 15 - May 21, 2013

Dengue FeVGI‘ CaSBS TI'iple in BIaZi]: Daﬂy BB News Sport Weather Travel Culture | Autos TV Radio More...
f% February 26, 2013 | (9 Filed under Daily Update, Poltics | &, y Contributing Reporter NEWS LATlN AMERICA & CAR]BBE N ‘ u

By Leo Byme, Contributing Reporter
RIO DE JANERIO, BRAZIL - The ministry of health reported today that the number of dengue fever cases in

Home UK Africa Asia Europe QENGRNGENGRN Mid-East US & Canada Business Health SciEnvironment Tech Entertainment Video

the country was three times higher than during the same pgriod last year. Although the number of serious ) 26 February 2013 Last updated at 10:26 GMT L fIVE1-] .
cases and deaths decreased by 44 and 20 percent respectively, the total number of cases rose to 204,650 in TOP Stories
the first seven weeks of the year. . . "Huge' campaign on
‘ Nigeria's borders NEW

The Secretary of Health Observation, Jarbas Braz_ll dengue cases aImOSt tnple as new
Barbosa attributed the increase to a different strain stram spreads
of the disease, known as DENV-4 which has been >
.cnc.ulahng Brazil since 2011. A higher than usual Health authorities in Brazil say there has been a steep rise in the Related Stories e o
incidence of mosquitoes was also to blame. confimed cases of dengue fever this year. .

French economy returns to recession
“Every time we have a new strain in a place where it More than 200,000 people were infected in the first seven weeks of 2013 Brazil city fights US kidnap accused to plead innocent

compared to 70,000 in the same period last year, official figures suggest. ~ dengue fever

GM mosquitoes show

has never previously circulated, more people are
susceptible. In 2013, [DENV-4] hit big cities and this

Bangladesh orders cyclone evacuation

g data from ajax.googleapis.com... “ease in the number of cases” The southern state of Mato Grosso do Sul has been hardest hit fever promise
Offcials said the cases were likely to rise as the rainy season increases aaf:c';: sopdenge  Features & Anaty5|s
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-
‘Economic evaluation of vaccination:

Capturing the full benefits, with

application to HPV’

Economic evaluation of vaccination: capturing the full benefits, with an
application to human papillomavirus

T. Barnighausen'?, D. E. Bloom', E. T. Cafiero' and J. C. O'Brien'
1) Department of Gobal Health and Population, Harvard School of Public Health, Boston, MA, USA and 2) Africa Centre for Health and Population Studies,
University of KwaZulu-Natal, Mtubatuba, South Africa

Abstract

Vaccination has been among the greatest contributors to the past century’s dramatic improvements in health and life expectancy.
Recent advances in vaccinology have resulted in new vaccines that will likely lead to substantial future health gains. However, the high
cost of these new vaccines, such as the human papillomavirus (HPV) vaccine, poses an obstacle to their widespread adoption in many
countries. Economic evaluation can help to determine if investment in vaccine introduction is worthwhile. However, existing economic
evaluations uswally focus on a narrow set of vaccination-mediated benefits—most notably avoided medical-care costs—and fail
account for severa categories of potentially important gains. We consider three sources of such benefit and discuss them with respect
to HPV vaccination: (i) outcome-related productivity gains, (ii) behaviour-related productivity gains, and (i) extermnalities. We also high-
light that HPV vaccimation protects against more than just cervical cancer and that these other health gains should be taken into
account Failing to account for these broader benefits of HPV vaccination could result in substantial underestimation of the value of
HPV vaccination, thereby leading to ill-founded decisions regarding its introduction into national immuniztion programmes.

Keywords: Benefit-cost analysis, economic evaluation, economics, extemnalities, human papillomavirus vaccine, vaccination
Original Submission: 5 May 2012; Revised Submission: 18 June 2012 Accepted: 23 june 2012
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-
Pneumo vaccination in Ontario

- ‘}” ll."
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Final remarks

Ehe New JJork Times

® D o n ,t fo c u S o n costs HEALTH = PAYING TILLIT HURTS : Vaccines I couMENTS

in isolation g‘::rg;'ce of Prevention: Vaccine Costs Are

By ELISABETH ROSENTHAL JULY 2, 2014

- Need better
alighment on a
defined range of
potential prices

PAINFUL
MEDICINE Rachel
Chavez, left, and
Beth Barnhart
administer vaccines
to Caius Sims as his
mother, Cedra Sims,
helps hold him at
Dr. Lindsay Irvin's
office.

- Need better data and
more evidence
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-
Debate on pricing:

resource costs or value-based?

$ 5555

APPROPRIATE PRICING

Cost of

production, Full social

delivery, and benefits

administration
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“Ull have an ounce of prevention.”
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