SHARING
OUR PASSION
Facts about vaccination and diseases

SHARING OUR
PASSION
FACTS ABOUT VACCINATION
AND DISEASES

The people who made history
in vaccination

8

The value of vaccines

14

What is immunization?

20

The vaccine development cycle

28

Our vaccines:
A history of innovation

36

Our portfolio of high quality vaccines 42
Pioneering vaccines for tomorrow

96

Sources of information & glossary

102

Creating vaccines, protecting life

OUR
COMMITMENT:
SAVING
MILLIONS
OF LIVES

A CULTURE
OF DISCOVERY
CREATING
VACCINES,
PROTECTING
LIFE
OUR
CREDO
Sanofi Pasteur’s vision is a world
in which no one suffers or dies
from a vaccine preventable
disease.

OUR MANDATE
We improve human health
by developing superior innovative
vaccines against infectious
diseases.
We reliably provide high quality
vaccines.
We engage with the public
health community to sustainably
maximize the impact of
vaccination.

OUR COMMITMENT: CONTRIBUTING TO SAVING MILLIONS OF LIVES
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Louis Pasteur
French Inventor
1822-1895

THE PEOPLE
WHO MADE
HISTORY IN
VACCINATION

LOUIS
PASTEUR

SANOFI PASTEUR HAS
A PROUD HISTORY
OF INNOVATION IN
VACCINATION.
WE CONTINUE TO DRAW
INSPIRATION FROM THE
PIONEERS WHO LAID THE
FOUNDATIONS OF OUR
COMPANY.

Louis Pasteur’s work revolutionized
modern medicine. By establishing
a link between infections and
microorganisms in 1857, Louis
Pasteur left his mark on science
and medicine with one of the
most important breakthroughs in
the history of medicine.
His discoveries paved the way
for the development of the
first vaccines, and namely the
rabies vaccine. Louis Pasteur
also helped to improve hospital
practices, thereby increasing
control over infectious diseases.

A SCIENTIFIC
VISIONARY
Louis Pasteur spearheaded
a fundamental breakthrough
in food and hygiene with
pasteurization, a process that kills
pathogenic microorganisms in
perishable foodstuffs.
Pasteur devoted the latter years
of his life to founding Institut
Pasteur, a non-profit organization
geared towards disease
prevention and treatment.
Sanofi Pasteur is still a partner
with Institut Pasteur to this day.

THE PEOPLE WHO MADE HISTORY IN VACCINATION
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RICHARD
SLEE

THE MÉRIEUX FAMILY

A VACCINE
TECHNOLOGY
SANOFI
PASTEUR EST UNE
TRAILBLAZER
InENTREPRISE
1897, RichardMONDIALE,
Slee founded
the Pocono Laboratories in
FONDÉEPennsylvania,
SUR L’INNOVATION,
Swiftwater,
to house
the production of a new breed
LA
RIGUEUR
SCIENTIFIQUE
of smallpox vaccine. Dr. Slee
learned
innovative method of
ET LESthis
SYNERGIES
production from vaccine pioneer
Louis
Pasteur.
INTERNATIONALES.

NOUS SOMMES FIERS DE
NOTRE HÉRITAGE ET DE
NOUS INSPIRER DE CEUX
QUI ONT ŒUVRÉ AUX

THREE GENERATIONS OF
INNOVATORS
Marcel, his son, Charles, and
his grandson, Alain – dedicated
their lives to protecting people
from infectious diseases. The
most important contribution of
the Mérieux Institute was the
development of industrial-scale
vaccine production methods,
allowing large numbers of
people to be vaccinated in
a relatively short period of time.

His work vastly improved smallpox
vaccination in the U.S. More
than 100 years later, his legacy
remains. The World Health
Organization (WHO) declared
smallpox officially eradicated
in 1980. The facility that housed
his former laboratory has
become the U.S. location of
Sanofi Pasteur.

In 1974, techniques developed
by the Institute prevented an
epidemic of meningococcal
meningitis in Brazil, where
90 million people were
immunized in nine months.

FONDEMENTS DE NOTRE
ENTREPRISE.

JOHN
FITZGERALD
CANADA’S
PUBLIC HEALTH
PIONEER

John FitzGerald had a vision
of producing life-saving public
health products at prices within
everyone’s reach. Founded by
FitzGerald in 1914, Connaught
Laboratories grew rapidly,
producing vaccines and serums
against diphtheria, smallpox,
tetanus, and meningitis.
The Laboratories also made
important contributions to
the battle against polio.

After he developed the first
injectable polio vaccine,
Dr. Jonas Salk used techniques
developed by Connaught
scientists to produce his vaccine
on a large scale, helping to bring
an end to the epidemic in North
America in the 1950s.

THE PEOPLE WHO MADE HISTORY IN VACCINATION
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THE VALUE
OF VACCINES

DISEASE
PREVENTION
IS THE MOST
COSTEFFECTIVE
HEALTHCARE
INTERVENTION
AVAILABLE
THE WORLD HEALTH
ORGANIZATION
ESTIMATES THAT
IMMUNIZATION
SAVES
BETWEEN
TWO TO THREE
MILLION LIVES
IN THE WORLD
EVERY YEAR.

VACCINATION
AN ONGOING
CHALLENGE
OUR
CONTINUED
VIGILANCE FILLING
IS CRUCIAL THE GAP
History shows that a decrease
in immunization coverage
sets the stage for the
reappearance of disease
in previously protected
populations.
The resurgence of
diphtheria in the
1990s in certain
Eastern European
countries, with
more than
125,000 cases
and 4,000
deaths reported,
illustrates that
our continued
vigilance
is crucial to
controlling and
eradicating some
infectious diseases
in the future.

1 in 5 children are still missing out:
in 2013, an estimated 21.8 million
infants did not receive life saving
vaccines.
Dengue is a major public health
concern with nearly half of the
world’s population at risk.
The WHO estimates up to 390
million infections per year of
which 96 million manifest
clinically.
Each year, 500,000 people,
including children, are infected
with severe dengue, also known
as dengue haemorrhagic fever
(DHF).
Epidemics and outbreaks of
influenza infect about 5-15%
of the population each season,
leading to 250,000 to 500,000
deaths worldwide.
Hospital-acquired infections are
a major concern for public
health in many industrialized
countries.

THE VALUE OF VACCINES
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VACCINATION
SAVES LIVES
With the exception of clean,
safe drinking water, no human
endeavor rivals immunization in
combating infectious diseases
and reducing mortality rates.

ONE HUNDRED
YEARS AGO,
Infectious diseases were the
main cause of death worldwide,
even in the most developed
countries.

VACCINES CAN
HELP PREVENT TODAY,
Vaccination can prevent several
SUFFERING AND infectious diseases– and there
are new vaccines on the horizon
SOMETIMES with the potential to prevent even
more.
DEATH Mass immunization programs
have proven successful in
controlling or even eliminating
disease.
Before a vaccination campaign
eliminated all natural
occurrences of smallpox in 1980,
the disease threatened 60% of
the world’s population and
killed one in four patients.
Between 2000 and 2011,
measles deaths dropped
worldwide by 71% in the
world. The fight to eradicate
the disease is still under way.

VACCINATION
SAVES MONEY
VACCINES
MAKE
ECONOMIC
SENSE
Vaccination is one of the
most cost-effective healthcare
investments available.
In the United States, a costbenefit analysis indicates that
vaccinations save $44 for every
$1 spent on vaccines.
In 2002, a study estimated
that «a one-week
supplemental
immunization activity»
against measles
carried out in Kenya
would result in a net
saving in health
costs of US$ 12
million over the
following 10 years;
during that time
it would prevent
3,850,000 cases of
measles and 125,000
deaths.

The total eradication of
poliomyelitis is within our reach.
Since the creation of the Global
Polio Eradication Initiative in 1988
by the WHO and its partners
(including us), reported cases
of polio have fallen by 99%, with
an estimated 10 million people
escaping paralysis.
THE VALUE OF VACCINES
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WHAT IS
IMMUNIZATION?

A FEW FACTS...
VACCINATION IS THE ACT
OF IMMUNIZING AN
INDIVIDUAL AGAINST
AN INFECTIOUS DISEASE.
VACCINES STIMULATE

...ABOUT
INFECTIOUS
DISEASES ...ABOUT
Infectious diseases are caused
by microorganisms, such as
IMMUNITY
viruses, bacteria, parasites or
fungi. They are a major cause
of death, in particular among
children and young adults.

THE IMMUNE SYSTEM OF

The human body’s natural
defense mechanism is the the
immune system.
Among the most striking
properties of the immune system
is its ability to differentiate
between the cells and molecules
that belong to the body and
those that do not belong.

AN INDIVIDUAL TO HELP
THEM AVOID GETTING AN
INFECTION OR DISEASE.

When an infectious agent
penetrates the body, the immune
system learns to recognize the
foreign agent and produces
defense cells and molecules
to fight it.

IN CASE OF A SUBSEQUENT
CONTACT WITH THE
PATHOGEN AGENT,
THE BODY WILL BE READY

There are two main parts to your
immune system defense: the nonspecific and specific response.

TO DEFEND ITSELF,
THUS HELPING TO PROTECT

You are born with the nonspecific immunity. It protects
against all antigens. It is the first
line of defense and involves
barriers that keep harmful
materials from entering your body
(e.g. the skin).

THE VACCINATED
INDIVIDUAL AGAINST
THE DISEASE.

The second line of defense is
a specific immune response,
which relies on a prior encounter
and recognition of the pathogen
to be eliminated and on the
memorization of such event.

WHAT IS IMMUNIZATION?
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VACCINES

The immune system keeps in
memory bacteria and viruses
it has encountered once, thus
making the response even more
rapid and effective when these
pathogens are met a second
time.

STIMULATING
THE IMMUNE
SYSTEM

This explains why, for example,
you never contract some
infections twice.

A vaccine provides an individual
with protection from an infection
by stimulating an immune
reaction and thereby boosting
the natural defenses of the body.
It can be administered through
needle injections, by mouth, or
by aerosol.

Vaccination acts by mimicking
a primary encounter with a
pathogen, hence prompting
the immune memory.

THE IMMUNE
SYSTEM

tonsils
thymus
blood

Vaccines are produced from
whole bacteria or viruses,
from their components
(polysaccharides, proteins), or the
substances they secrete (toxins),
in which their capacity to provoke
a disease has been eliminated
while keeping intact their ability
to induce a specific immune
response. The immune response
stimulated by a vaccine is vital to
ensure that enough antibodies
are made and that the body’s
natural defenses are able to
fight off any infection in the
future.

spleen
lymph nodes
Peyer’s patch
lymphatic system

bone marrow
skin

WHAT IS IMMUNIZATION?
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THE MAIN
VACCINE TYPES
LIVE
ATTENUATED
VACCINES
Attenuation of the pathogenicity
is obtained through successive
passages of the microorganism
on cell cultures.
Examples: mumps, measles,
rubella, polio (oral), yellow fever.

INACTIVATED
VACCINES
Inactivated vaccines are
obtained by exposing the
pathogen to a physical or
chemical treatment that
eliminates its virulence without
altering its immunogenicity.
Inactivated vaccines can be
produced from the whole
microorganism or only parts of it:

RECOMBINANT
VACCINES
Recombinant vaccines
are produced by genetic
engineering. Animal cells
or yeasts are used for the
synthesis of vaccine antigens.
Example: hepatitis B.

• W
 hole cell vaccines, include
the entire microorganism.
• In vaccines composed of
proteins (e.g. acellular and
sub-unit vaccines), toxoids, or
polysaccharides (either pure
or conjugated), the antigens
are extracted from the
microorganism.
Examples: diphtheria, tetanus,
pertussis, Hib, meningococcus,
typhoid fever, pneumococcus,
influenza, rabies, polio
(injectable), hepatitis A, Japanese
encephalitis.

WHAT IS IMMUNIZATION?
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THE VACCINE
DEVELOPMENT
CYCLE

AVERAGE DEVELOPMENT
TIME FOR A VACCINE:

AVERAGE OVERALL COST
TO DEVELOP A VACCINE

12 YEARS

MORE
THAN 500
MILLION €

70%

OF A VACCINE’S PRODUCTION TIME
DEDICATED TO QUALITY CONTROL

RESEARCH & DEVELOPMENT
CLINICAL DEVELOPMENT

Exploratory
stage

Pre-clinical
stage

1

2

Phase I

Phase II

3

• Continuous support of industrial process • Management of regulatory files’ life cycle • Phase IV: post marketing studies

Phase III

BETWEEN 9 AND 14 YEARS

INDUSTRIAL AFFAIRS
BULK PRODUCTION
Operational
feasibility
studies

Development
of anufacturing
process

Development of industrial
manufacturing process

Production
of the first
batches

Registration

4

Product
launch

Germ
culture

Harvesting

Purification

Inactivation

Valence
assembly

Formulation

Filling

Freezedrying

Batch
release

Packaging

Transport

5

6 TO 36 MONTHS

6

MANUFACTURING MARKETING
Target profile of the product:
• target populations
• candidate vaccine features

Market research

Sales:
• Private Market • International Market • Health Organizations (Unicef, WHO…)

Quality: quality control, quality assurance
Pharmacovigilance

1

Exploratory stage:
2 to 4 years
Identifying antigens
to prevent or treat
a disease. Selected
candidate vaccines
will continue the process.

2

Pre-clinical stage:
1 to 2 years
Assessing antigens’
safety in animals and
selecting the best
candidate vaccine to
continue the process.

3

Clinical development:
6 to 8 years
Testing the candidate
vaccine in humans.
Phase I: test of safety on
10 to 100 subjects.

Phase II: evaluation
of the immune response
in 100 to 3,000 subjects.
Phase III: large-scale
tests of the vaccine’s
efficacy and tolerance
on 3,000 to 40,000
subjects.

4

The first batches
are clinical batches
and industrial batches
of compliance.

5

Registration:
synthesis stage from
12 to 18 months
All of the data that have
been collected during
the preceding stages are
gathered in a file and
submitted to the health

authorities in order to
obtain a marketing
authorization.

6

The infectious germs are
cultured, harvested and
purified. After formulation
and freeze-drying (which
stabilizes the more fragile
vaccines), the vaccines
are filled, primarily

in vials and syringes and
then packed. When the
manufacturing process
is complete, the cold
chain must be constantly
maintained during all
stages, from distribution

to vaccine administration
to patients.

THE VACCINE DEVELOPMENT CYCLE

MAKING
POSITIVE,
LASTING
CHANGES
Over the last few years, we
have implemented a number
of organizational changes
to improve our infrastructure,
update our processes and train
our employees around the world,
including:

Streamlining manufacturing
processes:
Our production team and
development engineers continue
to proactively streamline the
manufacturing processes to
reduce the length of the entire
manufacturing cycle and
optimize quality control processes
so that high quality, safe vaccines
are produced as quickly and
efficiently as possible.
Investing in our people:
We are continuously investing
in our people, to maximize our
teams’ expertise in vaccine
production and ensure best
‘know how’.
Scaling up production
capacities:
We are increasing our production
capacities to meet the growing
global demands of our vaccines
by increasing the volume of
vaccine produced, making the
best use of our facilities and
working around the clock to
ensure no time is wasted.

THE VACCINE
DEVELOPMENT
CYCLE
VACCINE
DEVELOPMENT
VACCINE MANUFACTURING
IS A LONG AND COMPLEX
JOURNEY, OFTEN TAKING
UP TO 36 MONTHS TO
PRODUCE, PACKAGE AND
DELIVER TO THOSE WHO
NEED THEM.

The process to make vaccines
is lengthy and includes testing
each batch at every step of
its journey, and repeat quality
control testing of batches by
different authorities around the
world.
In addition, the production
process is under even greater
pressure as demand for certain
vaccines grows, such as
pediatric combination vaccines,
and as demand increases
from the global public
health community to
investigate new and
emerging threats,
such as Zika.

THE VACCINE DEVELOPMENT CYCLE

Our top priority is to provide
vaccines to protect people’s
health and we do everything we
can to quickly resolve any supply
issues that delay us in delivering
on this priority.
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OUR
VACCINES:
A HISTORY OF
INNOVATION

THE HISTORY
OF OUR VACCINES

AT SANOFI PASTEUR,
WE WORK EVERY DAY TO
REALIZE OUR CREDO FOR A
WORLD IN WHICH NO ONE

Since the beginning
of the 20th century, many
discoveries have been made
in vaccines. Innovation is crucial.

SUFFERS OR DIES FROM A
VACCINE PREVENTABLE
DISEASE.THIS REQUIRES
HIGH QUALITY, SAFE AND

MILESTONES

INNOVATIVE VACCINES

Dates of first license for Sanofi
Pasteur’s* major products.

TO COMBAT INFECTIOUS
DISEASES, A RELIABLE SUPPLY,

After 1966, dates correspond
to when marketing authorization
was first obtained.

AND COLLABORATION
WITH THE PUBLIC HEALTH

1907

Sera production[1]

1922 First tetanus vaccine

[2]

1939 New application of the

percutaneous reaction
First use of the Mérieux
tuberculin

COMMUNITY TO ENSURE
VACCINES ARE AVAILABLE
FOR GENERATIONS TO COME.

1946 Anti-pertussis serum

COMBINATION VACCINES,

1953 Yellow fever vaccine

THOSE THAT PROTECT

1955 First Salk (inactivated)

[3]

polio vaccine
(injectable)

AGAINST MULTIPLE DISEASES,
ARE ONE OF THE STRENGTHS

1960 Lépine (inactivated)

OF OUR PRODUCT RANGE.

polio vaccine
(injectable)

THEY OFFER THE ADVANTAGE

1962 First Sabin (attenuated)

OF SIMPLIFYING
VACCINATION SCHEDULES,
DECREASING HEALTH-RELATED
COSTS, AND ENSURING
BETTER COMFORT DURING
INJECTION.

polio vaccine (oral)

* or from the companies
which have preceded it
in its current legal status.

1963 Tuberculin multipuncture
ring

[1] Institut Biologique Mérieux
[2]Institut Mérieux

1968 Measles vaccine

[3] By Connaught Laboratories,
bought by Institut Mérieux
in 1989

Influenza vaccine

OUR VACCINES: A HISTORY OF INNOVATION
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1970 Rubella vaccine

1981 First plasmatic hepatitis

1992 DT acellular pertussis

1974 First group A

1982 First injectable Salk polio

1993 Vaccine against

(human diploid origin)

meningococcal
vaccine

B vaccine

vaccine (on Vero cells)

[5]

vaccine for adults

diphtheria, tetanus,
pertussis (whole cell)
and Haemophilus
influenzae type b

1985 First rabies vaccine

[4]

 975 First groups A+C
1
meningococcal
vaccine
Vaccine against
diphtheria, tetanus,
pertussis and polio
(injectable)

(on Vero cells)

First pentavalent
diphtheria, tetanus,
pertussis (whole cell),
poliomyelitis and
Haemophilus influenzae
type b (awarded the
Galien Prize in 1994)

 986 MMR (Measles-Mumps1
Rubella) vaccine
1987 Hepatitis B vaccine
(based on genetic
engineering)

1977 First rabies vaccine

First Haemophilus
influenzae type b
conjugate vaccine

(human diploid origin)



1996 Hepatitis A vaccine

[6]

1997 First pentavalent

vaccine with acellular
pertussis

1988 First oral Sabin polio
vaccine (Vero cells)

First typhoid vaccine
(polysaccharides)

1998 Diphtheria, tetanus,

pertussis (acellular)
and poliomyelitis
vaccine



1999 Adult booster against
tetanus, diphtheria,
and polio

2004 First quadrivalent

2005 Conjugate vaccine

against meningococcal
meningitis (A+C+W+Y)
 onovalent oral polio
M
vaccine (type 1)

2007 H5N1 pandemic

influenza vaccine
(to anticipate a
potential pandemic)

2008 Smallpox vaccine

(to anticipate a potential
bioterrorism attack)
First intradermal
influenza vaccine

2009 A(H1N1) monovalent
influenza vaccine

2012 New generation

Japanese encephalitis
vaccine

2013 Hexavalent

(diphtheria, tetanus,
pertussis, poliomyelitis,
Haemophilus influenzae
type b and hepatitis B)
vaccine

[7]

conjugate vaccine
against meningococcal
disease

Four strain influenza
vaccine (2 type A strains
and 2 type B strains)

2015 First dengue vaccine
[4]

 erger of Institut Mérieux & Institut
M
Pasteur Production created in 1973;
Pasteur Vaccins is founded

[5]

 y Pasteur Mérieux Sérums &
B
Vaccins, created in 1990

[6]

Pasteur Mérieux Connaught

[7]

 y Aventis Pasteur,
B
new name of Pasteur Mérieux
Connaught after the merger
of Rhône-Poulenc and Hoechst Life
Sciences activities in 1999, to form
a single company, Aventis

OUR VACCINES: A HISTORY OF INNOVATION
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Dengue virus infection
When an infected mosquito bites a person, it releases saliva
containing the dengue virus which then enters the body

OUR
PORTFOLIO
OF HIGH
QUALITY
VACCINES

BACTERIAL

VIRAL

DISEASES

DISEASES

• Cholera

46

• Dengue Fever

48

• Diphtheria

50

• Hepatitis A

54

• Haemophilus Influenzae
type b (Hib) infections

• Hepatitis B

56

52

• Influenza

58

• Meningococcal Infections

66

• Influenza A(H1N1)

60

• Pertussis

72

• Japanese Encephalitis

62

• Pneumococcal Infections

74

• Measles

64

• Tetanus

88

• Mumps

70

• Tuberculosis

90

• Poliomyelitis

78

• Typhoid Fever

92

• Rabies

82

• Rubella

84

• Smallpox (eradicated disease)

86

• Yellow Fever

94

CHOLERA
SYMPTOMS
AND TREATMENT
CHOLERA IS CAUSED BY
A BACTERIUM, VIBRIO
CHOLERAE, WHICH
PRODUCES A TOXIN THAT
AFFECTS THE INTESTINES.
THIS BACTERIUM HAS

• A
 fter a short incubation period
ranging from a few hours to
four days, cholera is mainly
characterized by acute watery
diarrhea associated with
vomiting.
• T he severity of the disease
is mainly correlated to the risk
of severe dehydration, which
can lead to death in a few
hours.

BEEN AT THE ORIGIN OF

• C
 holera is an easily treatable
disease. Up to 80% of people
can be treated successfully
through prompt administration
of oral rehydration salts (WHO/
UNICEF ORS standard sachet).
Very severely dehydrated
patients require the
administration of intravenous
fluids.

DEVASTATING EPIDEMICS

EPIDEMIOLOGY
AND VACCINATION

WORLDWIDE THROUGHOUT
HISTORY.
ACCORDING TO THE WHO,
RESEARCHERS ESTIMATE

shock

THAT THERE ARE 1.4 TO

vomiting

4.3 MILLION CASES, AND

dehydration

28 000 TO 142 000 DEATHS
WORLDWIDE DUE TO

diarrhea

CHOLERA EVERY YEAR.

• C
 holera is a strictly human
disease that is transmitted
from person to person
through hyphenate fecalcontaminated food and
water and thus affects mainly
developing countries in Asia,
South America, and Africa.
• In 2011, more than 580,000
cases were notified from
58 countries, including more
than 7,000 deaths.
• H
 ygiene and sanitation are
the cornerstones in the fight
against this disease.
• N
 ew orally administered
vaccines provide good
protection against cholera.

OUR PORTFOLIO OF HIGH QUALITY VACCINES
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DENGUE FEVER
DENGUE IS THE FASTEST
GROWING MOSQUITOBORNE DISEASE IN THE
WORLD TODAY, CAUSING
NEARLY 400 MILLION
INFECTIONS EVERY YEAR.
IN THE LAST 50 YEARS
DENGUE HAS SPREAD
30-FOLD, FROM LESS THAN
10 TO 128 COUNTRIES
WHERE ABOUT 4 BILLION
PEOPLE LIVE TODAY.

SYMPTOMS
AND TREATMENT
• D
 engue is caused by four virus
serotypes and is transmitted
from an infected person
to another person by Aedes
mosquito vector. It is a painful
disease with symptoms
including fever and bone and
joint pain, giving dengue the
nickname, «break bone fever».
• O
 ccasionally, dengue can
develop into a potentially lifethreatening condition called
severe dengue, or dengue
hemorrhagic fever. There is
no specific treatment.

REGULAR DENGUE
EPIDEMICS CAN DISRUPT
LOCAL HEALTHCARE
SYSTEMS, FLOODING

headache

HOSPITALS AND DIVERTING

loss of appetite
vomiting

HEALTH CARE RESOURCES.

fever

GLOBALLY, DENGUE IS
ESTIMATED TO COST

feeling nauseous

9 BILLION USD ANNUALLY
IN DIRECT MEDICAL COSTS
AND INDIRECT COSTS.

muscle and joint pain
rashes

OUR PORTFOLIO OF HIGH QUALITY VACCINES

EPIDEMIOLOGY
AND VACCINATION
• In countries where dengue
is endemic, it affects people
from all ages and walks of
life, but the greatest number
of dengue cases worldwide
occurs in the highly mobile
and social segment of the
population that includes
preadolescents to adults.
• T he World Health Organization
(WHO) has recommended
that countries with heavy
dengue burdens of disease
introduce vaccination with
Sanofi Pasteur’s dengue
vaccine. The WHO has set
objectives to reduce dengue
mortality by 50% and morbidity
by 25% by 2020.
• T he dengue vaccine is a live,
attenuated tetravalent vaccine
given in a schedule of 3 doses,
6 months apart (at 0, 6 and
12 months). It helps prevent
dengue disease caused by all
four dengue virus serotypes in
individuals 9 years of age and
older living in endemic areas.
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DIPHTHERIA
SYMPTOMS
AND TREATMENT

DIPHTHERIA IS A BACTERIAL
INFECTION CAUSED BY
CORYNEBACTERIUM
DIPHTHERIAE.
BEFORE THE INTRODUCTION
OF ROUTINE VACCINATION,
THE DISEASE RANKED
AMONG THE LEADING

• F ollowing a one to five
day incubation period,
typical diphtheria presents
as pharyngitis with
pseudomembranes that can
spread, obstruct the airways
and eventually lead to death
by asphyxia. Complications of
diphtheria include potentially
fatal heart and neurological
disorders.
• Diphtheria-related mortality
remains high (10%) even
during recent outbreaks.
• D
 iphtheria must be treated
as an emergency in
order to reduce the risk of
complications and death.

CAUSES OF INFANT
MORTALITY.
neurological impairment
angina/asphyxia
respiratory impairment
cardiac complications

• T reatment relies mainly on the
administration of diphtheria
antitoxin by the intramuscular
or intravenous route. Antibiotics
are also used to contain
bacterial growth, but they have
no effect whatsoever on toxininduced symptoms.

EPIDEMIOLOGY
AND VACCINATION
• H
 umans are the only natural
reservoir of Corynebacterium
diphtheriae. Transmission
occurs through respiratory
droplets and close physical
contact.
• B
 efore vaccination against
diphtheria became readily
available in the 1980s, it was
estimated that approximately
one million cases occurred in
the developing countries of
Eastern Europe each year.
• D
 iphtheria is still present in
many countries and epidemics
have broken out during the
1990s in Eastern Europe.
• D
 iphtheria vaccines are
produced from diphtheria
toxoid, a non-toxic form of
the toxin.

OUR PORTFOLIO OF HIGH QUALITY VACCINES
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HAEMOPHILUS INFLUENZAE
TYPE B (HIB) INFECTIONS
SYMPTOMS
AND TREATMENT
HAEMOPHILUS INFLUENZAE
TYPE B INFECTIONS ARE
WIDESPREAD THROUGHOUT
THE WORLD. HIB INFECTIONS
MAY DEVELOP UNDER
VARIOUS FORMS BUT
MENINGITIS IS THE MOST
FREQUENT ONE.

• Meningitis

is the most severe
illness caused by Hib and,
even with treatment, one in
every 20 children with Hib
meningitis will die.
• H
 ib meningitis is often fatal
(in 5-40% of cases depending
on the country) and may lead
to neurological conditions
such as deafness, motor deficit,
or mental retardation.
• Medical management
relies on intensive care and
appropriate antibiotic therapy.

HIB INFECTIONS OCCUR IN
CHILDREN UNDER THE AGE
OF FIVE YEARS, AND MOSTLY
DURING THE FIRST YEAR OF
LIFE.

meningitis
epiglottitis
pneumonia
septicemia

OUR PORTFOLIO OF HIGH QUALITY VACCINES

EPIDEMIOLOGY
AND VACCINATION
• H
 ib infections are strictly
human. Children infect each
other through saliva droplets or
by playing with contaminated
toys.
• W
 orldwide, Hib infections
account for three million
cases of severe illness, and
approximately 400,000 deaths
annually, with a peak of
incidence among infants of
age four to 18 months.
• T he Hib vaccine is usually
administered along with the
other vaccines included in
the childhood vaccination
schedule. This vaccine has
led to a rapid decline in
the number of cases in
industrialized countries, but
its use is unfortunately not
widespread in developing
countries.
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HEPATITIS A
SYMPTOMS
AND TREATMENT
HEPATITIS A IS A VIRUS
THAT CAUSES AN ACUTE
INFLAMMATION OF THE
LIVER AND IS THE MOST
COMMON FORM OF ALL
VIRAL HEPATITIS.
HEPATITIS A IS
ENCOUNTERED
FREQUENTLY IN THE
MOST DISADVANTAGED
GEOGRAPHICAL REGIONS.
IMPROVEMENTS IN HYGIENE
AND SANITATION HAVE LED
TO A REDUCTION IN THE

• H
 epatitis A is often
asymptomatic in young
children, and more severe in
adults. After an incubation
period of 15 to 50 days, the
onset of the disease is marked
by a sensation of generalized
malaise including, fever,
headache, muscle soreness,
fatigue, and gastrointestinal
disorders. It is often
accompanied by jaundice,
particularly in adults.
• T he condition may be longlasting, with an acute phase of
approximately one month and
a convalescence phase of up
to six months.
• N
 o specific treatment is
available. Therapy is focused
on ensuring comfort and
adequate nutritional balance,
such as replacing fluids from
vomiting and/or diarrhea.

CIRCULATION OF THE VIRUS,
BUT NOT TO ITS COMPLETE

liver impairment

DISAPPEARANCE.

EPIDEMIOLOGY
AND VACCINATION
• H
 epatitis A is a strictly human
disease. Transmission occurs
through the fecal-oral route,
from person to person, or by
ingestion of contaminated
food or water.
• A
 pproximately 1.4 million
cases are reported each year.
Hepatitis A is most common in
urban areas but the incidence
rates differ according to
geographic regions and socioeconomic levels.
• H
 epatitis A vaccines are
available.
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HEPATITIS B
SYMPTOMS
AND TREATMENT

HEPATITIS B IS A VIRUS
(HBV) THAT CAUSES
AN INFLAMMATION
OF THE LIVER. SEVERE
OUTCOMES MAY BE

• After

an incubation period
of three to four months,
acute hepatitis B is usually
associated with a loss of
appetite, weakness, nausea,
abdominal pain, jaundice, skin
rash, and joint pain that lasts
several weeks.
• 1
 -2% of subjects develop
fulminant hepatitis B, a total
acute necrosis of the liver,
for which mortality rate is
extremely high.

OBSERVED FOLLOWING

• F ollowing HBV infection, 10% of
patients will develop chronic
hepatitis (i.e. persistence of
HBV in the body) with the risk
of developing cirrhosis and
liver cancer.
• T he risk of transition
to a chronic state is
particularly frequent among
immunodepressed individuals
and newborns.

ACUTE HEPATITIS, BUT THEY
MAINLY RESULT FROM
THE COMPLICATIONS OF
CHRONIC HBV INFECTION

EPIDEMIOLOGY
AND VACCINATION

(E.G. LIVER CIRRHOSIS AND
CANCER).
cirrhosis, liver cancer
fulminant hepatitis

• H
 BV is transmitted primarily
through blood, and to a lesser
extent by other body fluids.
• W
 HO estimates that about two
billion people worldwide have
been infected with the virus.
An estimated 600,000
persons die each year due
to the acute or chronic
consequences of hepatitis B.
• H
 epatitis B is preventable with
the currently available safe
and effective vaccine.
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INFLUENZA
INFLUENZA, COMMONLY
KNOWN AS FLU, IS A HIGHLY
CONTAGIOUS, ACUTE, VIRAL
RESPIRATORY INFECTION.
INFLUENZA VIRUSES EXHIBIT
A HIGH DEGREE OF
VARIABILITY. DEPENDING
ON THE EXTENT OF THE
GENETIC MUTATIONS FROM
ONE YEAR TO ANOTHER, THE
DEGREE OF PROTECTION
IN THE POPULATION VARIES
AND INFLUENZA EPIDEMICS
OF VARIABLE INTENSITY WILL
OCCUR.
AN INFLUENZA PANDEMIC
CAN OCCUR WHEN A
TOTALLY NEW INFLUENZA
VIRUS EMERGES - TYPICALLY
FROM ANIMALS - AGAINST
WHICH THE HUMAN

SYMPTOMS
AND TREATMENT
• A
 fter an incubation period
of one to four days, the first
symptoms begin to appear
with the abrupt onset of fever,
accompanied by malaise,
headaches, muscle pain, sore
throat and non-productive
coughs. Infection usually lasts
one week. Pneumonia is the
most common complication
and mostly occurs among
young children, the elderly, and
patients suffering from chronic
diseases. Complications may
lead to death, particularly
among the most vulnerable
groups.
• A
 ntiviral treatments are
available and are effective in
reducing both the intensity
and duration of symptoms
provided they are administered
early in the course of the
disease.

A HIGHLY
CONTAGIOUS
DISEASE
• F rom the day before symptoms
begin through approximately
five days after illness onset.

POPULATION HAS NO
IMMUNITY.

respiratory impairment
pneumonia
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Children can be infectious for
more than 10 days after the
onset of symptoms.
• 7
 2% of the passengers
became ill after travelling with
one infected passenger, the
apparent index case, on an
airplane.

EPIDEMIOLOGY
AND VACCINATION
• Influenza viruses are
transmitted from one person to
another through the inhalation
of respiratory droplets or
contact with respiratory
secretions.
• A
 ccording to World Health
Organization (WHO) estimates,
the number of influenza-related
deaths ranges between
250,000 and 500,000 per year.
• S
 everal types of influenza
vaccine are available.
• E
 ach year, the composition of
influenza vaccines is adapted
according to the dominant
strains in circulation.
• At Sanofi Pasteur, we are the
world’s leading supplier of
vaccines against influenza
and produce approximately
40% of influenza vaccines
distributed worldwide.
In 2014 alone we provided
over 220 million doses of
influenza vaccine.
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INFLUENZA A(H1N1)
SYMPTOMS
AND TREATMENT
INFLUENZA A(H1N1)
IS CAUSED BY A NEW
INFLUENZA VIRUS, FIRST
IDENTIFIED IN MARCH 2009.
THE VIRUS, TECHNICALLY
TERMED "2009 H1N1"
HAD NEVER BEFORE BEEN
FOUND IN HUMANS.
IT WAS INITIALLY REFERRED
TO AS "SWINE FLU VIRUS"

• Influenza A (H1N1) causes
similar symptoms as seasonal
influenza. The onset of the
infection is marked by
typical flu symptoms, which
can include fever, cough,
headache, muscle and joint
pain, malaise, sore throat,
runny or stuffy nose and, in
some cases, diarrhea.
• T he new A(H1N1) influenza
appears to be as contagious
as seasonal flu and spreads
rapidly, particularly among
people in the 10-to-45 year
age group. Like seasonal flu,
the severity of the disease
ranges from mild to fatal.

BECAUSE STUDIES
SHOWED THAT IT WAS A
COMBINATION OF GENES
PRESENT IN THE INFLUENZA
VIRUSES THAT INFECT PIGS
(SWINE), AS WELL AS BIRDS

respiratory impairment
pneumonia

AND HUMANS. THE VIRUS

EPIDEMIOLOGY
AND VACCINATION
• T he influenza A(H1N1) virus
spreads from person to person
as easily as the usual seasonal
influenza virus. Transmission
occurs via droplets released
by an infected person when
coughing or sneezing,
or through touching
contaminated hands or
objects.
• T o reduce transmission,
infected individuals should
cover their noses and mouths
when coughing or sneezing,
remain at home when feeling
ill, wash their hands regularly
and stay as far away as
possible from healthy people.
• V
 accination is one of the most
effective means of protection
during influenza epidemics
or pandemics. Antiviral
medicines, avoiding contact
with people who are affected
and complying with the rules
of personal hygiene can also
help to prevent spread of the
infection.
• We provide vaccines
expertise to governments,
international organizations
and working groups on all
aspects of influenza pandemic
preparedness, and support
dialogue to define vaccination
strategies before a pandemic
is declared.

SPREADS FROM PERSON
TO PERSON.
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JAPANESE ENCEPHALITIS IS
A VIRAL INFECTION THAT
WAS FIRST OBSERVED IN
JAPAN IN 1870.
JAPANESE ENCEPHALITIS IS
A VECTOR-BORNE DISEASE
CAUSED BY AN ARBOVIRUS
TRANSMITTED BY
A MOSQUITO.
WITH APPROXIMATELY 50,000
CASES AND MORE THAN
10,000 DEATHS REPORTED

JAPANESE
ENCEPHALITIS
SYMPTOMS
AND TREATMENT
• E
 ncephalitis is the major
form of the disease; although
other, less severe, forms of the
disease are possible, such as
aseptic meningitis or simple
febrile syndromes, which
can be accompanied by
headaches.
• A
 fter an incubation period
of 5 to 15 days, the disease
is characterized by the
abrupt onset of high fever
accompanied by headaches,
behavioral changes, as well as
speech and motor disorders
(paralyses).

EACH YEAR, JAPANESE
ENCEPHALITIS IS THE MOST

neurological impairment

FREQUENT AND MOST
SEVERE FORM OF VIRAL
ENCEPHALITIS, AND THE
LEADING CAUSE OF VIRAL
NEUROLOGICAL INFECTION

• T he evolution of the disease
is marked by the gradual
onset of consciousness
disorders that can evolve to
coma. The mortality rate of
Japanese encephalitis is high
and conditions are common,
especially among children
(up to 50%).
• T here is no cure for the disease.
Treatment is focused on
relieving severe clinical signs
and supporting the patient to
overcome the infection.

EPIDEMIOLOGY
AND VACCINATION
• J apanese encephalitis is
mostly seen in rural areas
(where humans are in the
close vicinity of swine and
birds- the main reservoir of the
virus), and more particularly
in rice fields, an environment
favorable to the development
of mosquitoes.
• Infection usually occurs
between April and December,
with peaks during the
monsoon season.

AMONG CHILDREN IN ASIA.

• P
 revention is possible through
the use of attenuated or
inactivated vaccines.
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MEASLES
SYMPTOMS
AND TREATMENT
MEASLES IS AN ACUTE,
VIRAL, ERUPTIVE, AND
EXTREMELY CONTAGIOUS
DISEASE WHICH
AFFECTED PRACTICALLY
ALL CHILDREN PRIOR TO
THE INTRODUCTION OF
VACCINATION.
TODAY, MEASLES IS WELL
CONTROLLED. IT HAS BEEN
ELIMINATED IN MANY
INDUSTRIALIZED COUNTRIES
BUT REMAINS ENDEMIC
IN MANY DEVELOPING

• T he incubation period for
measles is approximately
10 days. The disease is
characterized by prodromal
fever, conjunctivitis, coryza,
cough, and Koplik spots on the
buccal mucosa.
• A
 n erythematous rash appears
between the third and seventh
day following onset of the first
symptoms, beginning on the
face and then spreading to
the rest of the body. The rash
lasts between four and seven
days, the first four to five of
which the patients remains
contagious.
• M
 easles may be associated
with severe complications,
such as otitis media,
pneumonia, post-infectious
encephalitis, and subacute
sclerosing panencephalitis.
• N
 o specific treatment
is available.

COUNTRIES.
neurological impairment
pneumonia

skin rash
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EPIDEMIOLOGY
AND VACCINATION
• M
 easles is a strictly human
disease, responsible in 2011 for
an estimated 158,000 deaths
in the world, mostly children
under the age of five. More
than 95% occur in developing
countries with weak health
infrastructure.
• T he measles vaccine may be
administered in combination
with mumps and rubella
vaccines (MMR vaccine).
• E
 radication of measles is
possible since the reservoir of
the virus is exclusively human.
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MENINGOCOCCAL
INFECTIONS
SYMPTOMS
AND TREATMENT
MENINGOCOCCI
ARE A MAJOR CAUSE
OF BACTERIAL MENINGITIS
AND SEPTICEMIA.
THERE ARE SEVERAL
MENINGOCOCCAL

• Meningococcal meningitis is
a bacterial form of meningitis,
a serious infection of the thin
lining that surrounds the brain
and spinal cord. It can cause
severe brain damage and is
fatal in 9-12% of cases despite
appropriate treatment. The
most common symptoms are
a stiff neck, high fever,
sensitivity to light, confusion,
headaches and vomiting.

SEROGROUPS,
BUT SEROGROUPS A, B, C, Y,
AND W135 ACCOUNT FOR
99% OF CASES OF INVASIVE
INFECTION. VACCINES ARE
NOW AVAILABLE AGAINST

• If the bacteria – called
Neisseria meningitides –
get into the bloodstream,
they can cause another
serious condition known
as meningococcal sepsis.
Meningococcal
disease (which includes
meningococcal meningitis
and meningococcal sepsis)
is rare but potentially fatal and
most frequently occurs in the
young. A significant number
(around 1 in 5) of those who
survive the disease suffer from
permanent consequences
which can include brain
damage, kidney damage,
scarring, amputations and
hearing loss.

meningitis

ALL FIVE OF THESE
SEROGROUPS.

septicemia
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MENINGOCOCCAL
INFECTIONS
EPIDEMIOLOGY
AND VACCINATION
MENINGOCOCCI
ARE A MAJOR CAUSE
OF BACTERIAL MENINGITIS
AND SEPTICEMIA.
THERE ARE SEVERAL
MENINGOCOCCAL
SEROGROUPS,
BUT SEROGROUPS A, B, C, Y,
AND W135 ACCOUNT FOR
99% OF CASES OF INVASIVE
INFECTION. VACCINES ARE
NOW AVAILABLE AGAINST
ALL FIVE OF THESE

• Although invasive
meningococcal infections
mostly appear in the form
of sporadic cases or minor
epidemics, unpredictable and
devastating epidemics do
occur in certain geographical
areas, such as the "African
meningitis belt".
• T ransmission of meningococci
occurs via airborne respiratory
droplets expelled by infected
patients or healthy carriers.
• A
 t Sanofi Pasteur, we have
been researching, developing
and producing vaccines
to prevent meningococcal
disease for more than 40
years. Today we are the world’s
leading provider of vaccines
to fight meningococcal
infections.

SEROGROUPS.

• We were the first company
to provide a quadrivalent
(conjugate) vaccine to
protect against four different
types of meningococcal
meningitis (serogroups A, C, Y
and W-135) and in September
2013, our vaccine was the first
quadrivalent meningococcal
vaccine prequalified by the
WHO, which makes it eligible
to purchase by United Nations
Agencies.
• Given the unpredictability of
the disease, we believe that
the quadrivalent vaccine
currently offers the most
effective way of providing a
reliable supply for protection
against the most prevalent
strains of the disease for global
populations in a single dose of
the vaccine.
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MUMPS
SYMPTOMS
AND TREATMENT
• A
 fter a mean incubation
period of 15 days, mumps
begins with general malaise
and fever, followed by the
swelling of the parotid
(salivary) glands. Recovery
is usually complete within
a week.

MUMPS IS CAUSED BY
A VIRUS EXHIBITING

• C
 omplications such as aseptic
meningitis, deafness, orchitis
(inflammation of the testis),
and pancreatitis may appear,
especially among adults.

GLANDULAR AND NERVOUS
TISSUE TROPISM.

• N
 o specific treatment is
currently available.

ALTHOUGH MUMPS IS
CONSIDERED A RATHER
BENIGN CHILDHOOD

• M
 umps is a strictly human,
highly contagious disease.
• T ransmission occurs through
direct contact or inhalation
of respiratory droplets from
infected patients. Patients with
mumps are contagious during
the two days preceding the
swelling of the salivary glands
and up to nine days following
the onset of swelling.

DISEASE, IN SOME
INSTANCES IT CAN RESULT IN

EPIDEMIOLOGY
AND VACCINATION

meningitis

SEVERE COMPLICATIONS.
infection
of parotid glands

• In most regions throughout the
world, the annual incidence of
mumps is estimated between
100 and 1,000 cases per
100,000 people, with epidemic
peaks occurring every two to
five years.

infection of testis

• M
 umps vaccine is usually
administered in combination
with measles and rubella
vaccines (MMR vaccine).
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PERTUSSIS
SYMPTOMS
AND TREATMENT

PERTUSSIS IS A HIGHLY
CONTAGIOUS INFECTION
OF THE LOWER RESPIRATORY
TRACT CAUSED BY THE
BACTERIUM BORDETELLA
PERTUSSIS.
PERTUSSIS IS A SLOWLY
PROGRESSING DISEASE
(SEVERAL WEEKS) THAT
IS PARTICULARLY SEVERE
AMONG YOUNG INFANTS.

• T ypical pertussis is
characterized by a persistent
cough (over three weeks) in
most cases in the absence
of fever. Paroxysmal cough is
associated with the typical
inspiratory whoop, apnea,
cyanosis or post-tussive
vomiting.
• T he disease may be
particularly severe and even
fatal in infants. In the youngest
infants, the paroxysms may be
followed by periods of apnoea.
Pneumonia is a relatively
common complication;
seizures and encephalopathy
occur more rarely.
• U
 ntreated patients may be
contagious for three weeks or
more following onset of the
cough.

EPIDEMIOLOGY
AND VACCINATION
• P
 ertussis, also known as
whooping cough, is caused
by the bacterium Bordetella
pertussis.

neurological
impairment
pulmonary infection
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• It is easily transmitted from
person to person, mainly
through droplets. The first
symptoms generally appear
7–10 days after infection, and
include mild fever, runny nose,
and cough, which in typical
cases gradually develops into
a paroxysmal cough followed
by whooping (hence the
common name of whooping
cough). The coughing can last
for around three months.
• A
 ccording to WHO, in 2008
about 16 million cases
of pertussis occurred
worldwide, 95% of which
were in developing countries
and an estimated 195,000
children died (from this
disease). Pertussis still raises
concern due to the increase
in the proportion of cases
occurring in infants too young
to be vaccinated and in
adolescents and adults in
whom the protection provided
by the disease or vaccination
during their childhood is
waning. The latter group may
serve as a reservoir for the
transmission to young infants.
• V
 accination against pertussis
is included in the routine
vaccination of infants and
children from two months to six
years of age.
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PNEUMOCOCCAL
INFECTIONS
SYMPTOMS
AND TREATMENT
PNEUMOCOCCAL
BACTERIA CAN CAUSE
VARIOUS INVASIVE
(MENINGITIS, BACTEREMIC
PNEUMONIA AND
BACTEREMIA) AND NONINVASIVE (PNEUMONIA,
OTITIS, SINUSITIS, AND
BRONCHITIS) INFECTIONS

• Pneumococcal pneumonia
is the most common form of
bacterial pneumonia. The
symptoms of a pneumococcal
infection can vary, depending
on the type of infection
you have. Pneumococcal
pneumonia is the most
common form of bacterial
pneumonia, and symptoms
can include a high fever,
chills, and a mucus cough
accompanied by chest pain
and breathing difficulties.
Pneumococcal pneumonia is
also frequently associated with
the presence of bacteria in the
blood (bacteremia).

CAUSED BY ANY SEROTYPE
OF THE BACTERIUM
STREPTOCOCCUS
PNEUMONIAE.

meningitis

• There are more than
90 different strains of
Streptococcus pneumoniae
bacteria. Serious diseases
that are often caused by
pneumococci include
pneumonia, meningitis and
febrile bacteraemia; otitis
media, sinusitis and bronchitis
are more common but
less serious manifestations
of infection. People with
a weakened immune
system are most at risk of
catching a pneumococcal
infection. Cases of invasive
pneumococcal infection
usually peak in the winter,
during December and
January.

septicemia

pneumonia
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PNEUMOCOCCAL
INFECTIONS
EPIDEMIOLOGY
AND VACCINATION
PNEUMOCOCCAL
BACTERIA CAN CAUSE
VARIOUS INVASIVE
(MENINGITIS, BACTEREMIC
PNEUMONIA AND
BACTEREMIA) AND NONINVASIVE (PNEUMONIA,
OTITIS, SINUSITIS, AND
BRONCHITIS) INFECTIONS
CAUSED BY ANY SEROTYPE
OF THE BACTERIUM

• S
 ymptoms of pneumococcal
meningitis are indistinguishable
from those of other bacterial
meningitis and include fever,
headaches, vomiting, and
stiffness of the neck.
The associated mortality rates
are high, especially among
infants and the elderly.
• The Streptococcus
pneumoniae bacteria is
transmitted by direct contact
with respiratory secretions of
infected patients or healthy
carriers.

• P
 neumococcal infections are
significant in both developing
and industrialized countries.
• S
 everal types of pneumococcal
vaccine are available.
• In 2008, WHO estimated that
of the estimated
8.8 million global annual
deaths amongst children
under 5 years of age, 476,000
(333,000–529,000) were
caused by pneumococcal
infections.

• Pneumococcal infections
occur in all age groups, but
their severity is highest in the
very young and elderly.

STREPTOCOCCUS
PNEUMONIAE.
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POLIOMYELITIS
SYMPTOMS
AND TREATMENT
• Initial symptoms are fever,
fatigue, headache, vomiting,
stiffness in the neck and pain
in the limbs. The disease can
result in paralysis or disability
and, in some cases, death.
Although polio cannot be
cured, vaccination against the
disease is highly effective.

POLIOMYELITIS (POLIO)

EPIDEMIOLOGY
AND VACCINATION

IS A HIGHLY INFECTIOUS
DISEASE CAUSED BY THE

• T ransmission is strictly
human-to-human, and
mainly fecaloral. Whether
symptomatic or not, an
infected individual will transmit
the virus to close contacts.

POLIOVIRUS. THE MAJORITY
OF POLIO CASES OCCUR
IN CHILDREN UNDER FIVE
YEARS OF AGE.

• T here are three serotypes of
wild poliovirus – type 1, type 2,
and type 3. Type 2 poliovirus
has been eliminated in the
wild – the last case was
detected in India in 1999. Type
1 and type 3 wild poliovirus
continue to circulate in
endemic areas and must be
eradicated.

impairment
of motor neurons

paralysis

• Today, polio is only routinely
transmitted from person to
person in two countries –
Afghanistan and Pakistan.
There were just 74 cases of the
paralysing disease in 2015 and
as of April 17, 2016, so far there
have only been 10.
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POLIOMYELITIS
EPIDEMIOLOGY
AND VACCINATION

POLIOMYELITIS (POLIO)
IS A HIGHLY INFECTIOUS
DISEASE CAUSED BY THE
POLIOVIRUS. THE MAJORITY

• The Global Polio Eradication
Initiative (GPEI), an initiative
spearheaded by the World
Health Organization (WHO),
Rotary International, the US
Centers for Disease Control
and Prevention (CDC) and
UNICEF, was created in 1988
and aims to immunize every
child against polio until
transmission stops and the
world is polio-free. Since the
creation of GPEI, cases of the
disease have fallen by 99%,
with more than 10 million
people escaping paralysis.

OF POLIO CASES OCCUR
IN CHILDREN UNDER FIVE
YEARS OF AGE.

• There are two types of polio
vaccines – Oral Polio Vaccine
(OPV) and Injectable,
Inactivated Polio Vaccine (IPV).
Within these, five vaccines are
available to protect against
polio.
Oral Polio Vaccine (OPV):
A live-attenuated vaccine
(weakened polio virus) that
was developed in 1957 by
Albert Sabin. The vaccine
has been instrumental in the
reduction of disease burden
by 99% worldwide. Available
as a trivalent vaccine, bivalent
(types 1 and 3) and two
monovalents (type 1 and type
2) to meet various vaccination
needs.
Injectable, Inactivated Polio
Vaccine (IPV): An inactivated
vaccine (killed polio virus) that
was first developed in 1952
by Jonas Salk. IPV eliminates
the risk of vaccine-associated
paralytic poliomyelitis (VAPP)
that occurs rarely with the use
of OPV.
• At Sanofi Pasteur we are
a leading provider of polio
vaccines and have partnered
with GPEI for over 25 years.
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RABIES
SYMPTOMS
AND TREATMENT
RABIES IS A VACCINEPREVENTABLE VIRAL DISEASE
WHICH OCCURS IN MORE
THAN 150 COUNTRIES AND
TERRITORIES.
IN DEVELOPING COUNTRIES,
WHERE THE DISEASE IS
TRANSMITTED MAINLY BY
RABID STRAY DOGS, RABIES
IS STILL CONSIDERED A
MAJOR PUBLIC HEALTH
CONCERN AND CONTINUES
TO CAUSE TENS OF
THOUSANDS OF DEATHS
EVERY YEAR, MOSTLY IN ASIA
AND AFRICA.

• The initial symptoms of rabies
are fever and often pain or
an unusual or unexplained
tingling, pricking or burning
sensation (paraesthesia) at
the wound site. As the virus
spreads through the central
nervous system, progressive,
fatal inflammation of the brain
and spinal cord develops.’
• Two forms of the disease
can follow. People with
furious rabies exhibit signs
of hyperactivity, excited
behaviour, hydrophobia (fear
of water) and sometimes
aerophobia (fear of flying).
After a few days, death occurs
by cardiorespiratory arrest.
• Paralytic rabies accounts for
about 30% of the total number
of human cases. This form of
rabies runs a less dramatic
and usually longer course
than the furious form. The
muscles gradually become
paralyzed, starting at the site
of the bite or scratch. A coma
slowly develops, and eventually
death occurs.
• The paralytic form of rabies
is often misdiagnosed,
contributing to the underreporting of the disease.
fatal neurological
impairment
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EPIDEMIOLOGY
AND VACCINATION
• P
 eople are usually infected
following a deep bite or
scratch by an infected animal.
Dogs are the main host and
transmitter of rabies. They are
the cause of human rabies
deaths in Asia and Africa in
more than 95% of all cases.
• T o date, vaccination remains
the only effective treatment
against rabies and acts by
neutralizing the virus before
it actually reaches the central
nervous system. Every year,
more than 15 million people
worldwide receive a post-bite
vaccination. This is estimated
to prevent hundreds of
thousands of rabies deaths
annually.

82 - 83

RUBELLA
SYMPTOMS
AND TREATMENT
RUBELLA IS AN ACUTE,
CONTAGIOUS VIRAL
INFECTION. WHILE THE
ILLNESS IS GENERALLY
MILD IN CHILDREN, IT HAS
SERIOUS CONSEQUENCES
IN PREGNANT WOMEN
CAUSING FETAL DEATH OR
CONGENITAL DEFECTS
KNOWN AS CONGENITAL
RUBELLA SYNDROME (CRS).
THERE IS NO SPECIFIC
TREATMENT FOR RUBELLA
BUT THE DISEASE IS
PREVENTABLE BY
VACCINATION.

• In children, the disease is
usually mild, with symptoms
including a rash, low fever
(<39°C), nausea and mild
conjunctivitis. The rash, which
occurs in 50–80% of cases,
usually starts on the face and
neck before progressing down
the body, and lasts 1–3 days.
Swollen lymph glands behind
the ears and in the neck are
the most characteristic clinical
feature. Infected adults, more
commonly women, may
develop arthritis and painful
joints that usually last from
3–10 days.
• W
 hen a woman is infected
with the rubella virus early in
pregnancy, she has a 90%
chance of passing the virus
on to her fetus. This can cause
miscarriage, stillbirth or severe
birth defects known as CRS.
Infants with CRS may excrete
the virus for a year or more.

fetal cardiac and cerebral
impairment deafness,
blindness

skin rash
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EPIDEMIOLOGY
AND VACCINATION
• T he rubella virus is transmitted
by airborne droplets when
infected people sneeze or
cough.
• Worldwide, over 100 000
babies are born with CRS every
year.
• B
 ecause humans are the only
known host, eradication is
theoretically possible.
• T he rubella vaccine is a live
attenuated strain that has
been in use for more than
40 years. A single dose gives
more than 95% long-lasting
immunity, which is similar
to that induced by natural
infection. Large-scale rubella
vaccination during the past
decade has practically
eliminated rubella and CRS in
many developed and in some
developing countries.
• W
 ithin the past few years,
vaccination has dramatically
reduced, or even eliminated,
rubella and CRS in many
developed and some
developing countries.
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SMALLPOX
SYMPTOMS
AND TREATMENT
SMALLPOX IS AN ACUTE
CONTAGIOUS DISEASE
CAUSED BY VARIOLA
VIRUS, A MEMBER OF THE
ORTHOPOXVIRUS FAMILY.
SMALLPOX, WHICH
IS BELIEVED TO HAVE
ORIGINATED OVER 3,000
YEARS AGO IN INDIA OR
EGYPT, IS ONE OF THE MOST
DEVASTATING DISEASES
KNOWN TO HUMANITY.
SMALLPOX IS NOW

• Incubation period of smallpox
is usually 12–14 days during
which there is no evidence of
viral shedding.
• T he incubation period is
followed by the sudden onset
of influenza-like symptoms
including fever, malaise,
headache, prostration, severe
back pain and, less often,
abdominal pain and vomiting.
• Two to three days later, the
temperature falls and the
patient feels somewhat
better, at which time the
characteristic rash appears,
first on the face, hands and
forearms and then after a few
days progressing to the trunk.
The resulting spots become
filled with clear fluid and later,
pus, and then form a crust,
which eventually dries up and
falls off.

ERADICATED AFTER A
SUCCESSFUL WORLDWIDE
VACCINATION PROGRAM.

blindness

skin rash

• All lesions in a given area
progress together through
these stages.
• The long term result of the
disease is scarring and
blindness.
• S
 mallpox was fatal in up to 30%
of cases.

EPIDEMIOLOGY
AND VACCINATION
• S
 mallpox affects only humans.
The disease is transmitted
after fever has begun and
during the first week of rash,
through respiratory contact
or contaminated clothes or
bedding.
• A
 vaccine was developed to
combat the disease. The vaccine
does not contain the Variola
virus which causes smallpox,
but a closely related virus called
vaccinia.
• S
 mallpox was eradicated
by a collaborative global
vaccination program led by
The World Health Organization.
The last known natural case
was in Somalia in 1977.
• We at Sanofi Pasteur, can
produce this vaccine in
response to the threat of
bioterrorism.

OUR PORTFOLIO OF HIGH QUALITY VACCINES
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TETANUS
SYMPTOMS
AND TREATMENT

TETANUS IS AN OFTEN
FATAL INFECTIOUS DISEASE
CAUSED BY THE TOXIGENIC
STRAINS OF THE TETANUS
BACILLUS.
TETANUS IS A DEVASTATING
DISEASE IN DEVELOPING
COUNTRIES AND HAS NOT
YET ENTIRELY DISAPPEARED
FROM INDUSTRIALIZED

• T etanus is a serious but rare
condition caused by bacteria
getting into a wound. Tetanus
is normally the result of deep
wounds containing dirt or
foreign objects.
• F ollowing an incubation period
of four to 21 days, tetanus
most often presents with the
following symptoms: stiffness
in the jaw muscles, painful
muscle spasms, a high
temperature, sweating and
a rapid heartbeat.
• In the absence of treatment,
the outcome is almost always
fatal, particularly in the very
young or the elderly.
• E
 ven after appropriate
treatment, tetanus-related
mortality remains high.

EPIDEMIOLOGY
AND VACCINATION
• T etanus bacillus is ubiquitous
and present in the soil in the
form of highly resistant spores.
It is therefore not possible to
eliminate the bacillus, but
vaccination is a very effective
weapon in the prevention of
the disease.
• People of all ages can get
tetanus but the disease is
particularly common and
serious in newborn babies
(neonatal tetanus). In 2013,
49,000 newborns died from
neonatal tetanus.

COUNTRIES.

neuromuscular impairment
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• T etanus vaccines stimulate
your body to make antibodies
against the tetanus toxin.
They are usually given as
a combination vaccine,
alongside other vaccines,
including dipetheria, pertussis,
polio and Hib.
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TUBERCULOSIS
SYMPTOMS
AND TREATMENT

TUBERCULOSIS IS
A CONTAGIOUS BACTERIAL
DISEASE CAUSED BY THE
BACILLUS MYCOBACTERIUM
TUBERCULOSIS.
IN 2014, 9.6 MILLION PEOPLE
CAUGHT TUBERCULOSIS AND
1.1 MILLION PEOPLE DIED
FROM THIS DISEASE.

• Following infection, Tuberculosis
is spread through inhaling tiny
droplets from the coughs or
sneezes of an infected person.
The bacteria grow within the
airways (pulmonary alveolio
and macrophages). When
bacterial multiplication can
no longer be contained by
the immune system (in 5 to
10% of patients), the disease
becomes active.
• T he most common form of
active tuberculosis is the
pulmonary form. Symptoms
include chronic cough,
moderate fever, nighttime
sweats, fatigue, decreased
appetite and weight loss.
• M
 iliary (diffuse impairment
of lungs, spleen, liver, and
bone marrow) and meningeal
tuberculosis are the most
severe forms of the disease.
• T reatment relies on the
administration of antituberculosis drugs over many
months.

meningitis
pulmonary impairment
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EPIDEMIOLOGY
AND VACCINATION
• A
 pproximately one third of
the people worldwide are
infected by the bacillus but
the infection remains latent.
Among those infected, 10% are
at risk of developing the active
form of the disease.
• T he tuberculosis vaccine,
called BCG, can provide
effective protection against
the disease in up to 8 out
of 10 people who are given
it. It is administered in many
countries via the intradermal
route, at birth, during infancy
or before school entry.
• T he tuberculosis vaccine does
not prevent reactivation of
the latent forms and has no
impact on the transmission
of the disease, but it is of
great value in the prevention
of the most severe forms of
the disease (e.g. childhood
meningeal tuberculosis).
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TYPHOID
FEVER
SYMPTOMS
AND TREATMENT
TYPHOID FEVER IS A HIGHLY
CONTAGIOUS BACTERIAL
INFECTION CAUSED BY
A BACTERIUM CALLED
SALMONELLA TYPHI.
IT HAS BECOME RARE IN
INDUSTRIALIZED COUNTRIES,
BUT IS STILL COMMON IN

• Typhoid is a serious disease
spread by eating or drinking
food or water contaminated
with the feces of an infected
person.

• If left untreated, possible
complications include
gastrointestinal hemorrhage
and perforation, heart failure,
and encephalitis.

• Following a 7 to 14-day
incubation period, typical
signs include a high
temperature, stomach pain,
headache and constipation or
diarrhea.

• Typhoid fever requires prompt
treatment with antibiotics.

• D
 aytime drowsiness and
nighttime insomnia are also
characteristic signs.

COUNTRIES WITH POOR
HYGIENE, WHERE IT IS
RESPONSIBLE FOR
600,000 CASES EACH YEAR.

encephalitis

cardiac failure
diarrhea
digestive hemorrhage

septicemia

• The prognosis in patients
under treatment is usually
favorable, especially if the
disease is caught early. If
left untreated, it’s estimated
that up to one in five people
with typhoid fever will die. In
addition, the emergence of
drug-resistant strains makes
the treatment more complex.

EPIDEMIOLOGY
AND VACCINATION
• T he reservoir of the pathogen
is strictly human.
• T ransmission usually occurs
through the fecal-oral route
by ingestion of contaminated
food or water.
• P
 revention relies on good
hygiene and vaccination.
• S
 everal vaccines against
typhoid fever are available.
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YELLOW
FEVER
SYMPTOMS
AND TREATMENT
YELLOW FEVER IS A SERIOUS,
POTENTIALLY DEADLY, VIRAL
DISEASE TRANSMITTED BY
INFECTED MOSQUITOES. IT IS
CHARACTERIZED BY A HIGH
FEVER AND JAUNDICE.
EACH YEAR, 200,000 CASES
OF YELLOW FEVER OCCUR,
OF WHICH 30,000 ARE FATAL.
THE DISEASE IS A THREAT
FOR OVER THREE MILLION
TRAVELLERS VISITING

• Yellow fever is serious disease
characterized by a high fever
and jaundice.
• Following an incubation period
of one week, the first signs of
the disease typically include
fever, muscle aches, loss of
appetite, nausea and vomiting.
Approximately 15% of people
who contract yellow fever
experience only a brief period
of remission before progressing
to the more severe stage of the
disease. This stage can result in
jaundice, damage to multiple
organs – including the liver
and kidneys, bleeding from the
mouth, nose, eyes or stomach,
and in up to half of cases,
death.

ENDEMIC REGIONS
EACH YEAR.

liver failure
renal failure

• A
 ll curable forms of the disease
confer lifelong immunity to the
patients.
• T here is no cure for yellow fever
and treatment can do nothing
more than ease the symptoms
of the disease; however
vaccination is available.

EPIDEMIOLOGY
AND VACCINATION
• T he WHO estimates that a total
of 200,000 cases of yellow fever
occur each year, resulting in
30,000 deaths.
• In countries at risk for
yellow fever, vaccination is
recommended in order to
prevent and fight epidemics.
It is also recommended for
travellers visiting endemic
regions.

OUR PORTFOLIO OF HIGH QUALITY VACCINES
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PIONEERING
VACCINES
FOR
TOMORROW

AT THE CUTTING EDGE
OF VACCINE
DEVELOPMENT

AT SANOFI PASTEUR,
WE ARE AT THE FOREFRONT
OF VACCINE RESEARCH AND
DEVELOPMENT, CREATING
IMMUNOLOGICAL

We continually
work to remain
at the cutting
edge of vaccine
development.
Whether alone or
in collaboration with
partners, we seek new
approaches to combat
infectious diseases.

SOLUTIONS TO PREVENT
DISEASES FOR EVERY STAGE
OF LIFE. WE CONTINUOUSLY
HARNESS NEW SCIENTIFIC
KNOWLEDGE AND
TECHNOLOGIES TO DESIGN
SAFE AND EFFECTIVE
VACCINES AGAINST
COMPLEX DISEASES.
WE KNOW THAT
INNOVATION IS KEY
TO IMPROVING PEOPLE’S
HEALTH AROUND THE
WORLD AND ALSO TO OUR
COMPANY’S SUCCESS.
THAT IS WHY WE DEVOTE
MORE THAN €1 MILLION
TO RESEARCH AND
DEVELOPMENT EVERY DAY.

THE R&D
CHALLENGE
There are 70 significant infectious
diseases that are potentially
preventable by vaccines.
26 of these have already
been developed but the most
challenging 45 targets remain
These include:
•

Antigenic diversity:
e.g. HIV, HCV, Rhinoviruses

•

Pathogen biology:
e.g. Chlamydia, HSV

•

Limited natural immunity:
e.g. HIV, Chlamydia

•

Immunopathogenicity:
e.g. SARS, RSV

PIONEERING VACCINES FOR TOMORROW

DEVELOPING
NEW VACCINES
The process to develop a new
vaccine can take between 14
and 25 years with an overall cost
of $300 million to $1 billion.
Working alone or in collaboration
with third parties, we develop
vaccines against diseases for
which there are pressing needs.
We have 12 new vaccines in
development or submitted
for approval, focusing on new
targets and improved vaccines
for every stage of life:
• New vaccines against
endemic diseases, such as
hospital-acquired infections
(Clostridium difficile), for which
no vaccine exists
• Next-generation vaccines, such
as a meningitis quadrivalent
conjugate vaccine
• New combinations vaccines
and new administration
systems
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NEW
TECHNOLOGIES
The increasing global
population, successful efforts
to improve healthcare and
the emergence of new
infectious diseases have
contributed to increasing
demand for vaccines. We
recognize the vital role that
news technologies can play
in transforming the complex
and lengthy process of
vaccine development and
production to meet this
demand and safeguard
supply for the future.

Val de Reuil
France

Neuville
France

Toronto
Canada

Marcy l’Étoile
France

Canton
United States

Swiftwater
United States
Shenzhen
China
Rockville
United States

Ocoyoacac
Mexico
Pilar
Argentina

We have major production sites
in France, the United States,
Argentina, Canada, China, India,
Mexico and Thailand.

Hyderabad
India

Chachoengsao
Thailand

We invest heavily in new
technologies for these sites to
ensure they are equipped to
produce the vaccines of today
and tomorrow.

PIONEERING VACCINES FOR TOMORROW
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SOURCES OF
INFORMATION
& GLOSSARY

SOURCES
OF INFORMATION


World Health Organization (WHO)
www.who.int



Pan American Health Organization (PAHO)
www.paho.org



National Immunization Schedules
France – Health Department
www.sante-sports.gouv.fr/informations-sur-les-vaccins.html

GLOSSARY
ADJUVANT
An added substance in
a vaccine to enhance the
immune response.

ANTIBODY
Antibodies are large Y-shaped
proteins. They are recruited by
the immune system to identify
and neutralize foreign objects
like bacteria and viruses. They are
also known as immunoglobulins

United States - National Immunization Program
http://www.cdc.gov/vaccines/
Canada
http://www.immunize.cpha.ca/en/default.aspx

ANTIGEN
A foreign substance in the
organism, identified by the
immune system which produces
antibodies specifically to attack it.
Antigens are usually proteins
contained in foreign bodies or
cells (transfused red blood cells,
transplanted organs, bacteria,
viruses, etc.) or present in the
environment (pollen, waste
produced by dust mites, cat
hair, etc.).

ARBOVIRUS
A group of viruses that are
transmitted by arthropod vectors.
The word arbovirus stems from
arbor which is the English
abbreviation of arthropodborne,
meaning carried by arthropods
or biting insects.

ATTENUATED
Weakened; in the field of
immunization, this refers
to the weakening of a virus
or a bacterium in order to
neutralize its capacity to cause
disease, while inducing an
immune response.
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BACTEREMIA
The transient presence
of bacteria in the body’s
bloodstream.

BACTERIUM
A single-cell microorganism
without a nucleus (prokaryote)
whose genome is composed
of DNA (1 single chromosome).

BOOSTER
INJECTION
Administration of a vaccine
in a subject having previously
received an initial vaccination
(with one or several vaccine
doses). The booster is designed
to top the immunity acquired
during prior vaccine
administration.

CAPSULE
The anatomical structure
enveloping the bacterium.

ECCHYMOTIC
Relating to ecchymosis,
a brownish or bluish mark
caused by the passage of blood
into subcutaneous tissue after a
blow. Can be a rare side effect
from certain vaccines.

IMMUNE
PROTECTION
ENCEPHALITIS
Inflammation of the brain
(composed of the cerebrum,
the brain stem and the
cerebellum).

EPIGLOTTITIS
Inflammation of the epiglottis.
The epiglottis is a flap of tissue
that sits beneath the tongue at
the back of the throat. Its main
function is to close over the
windpipe while eating, to prevent
food entering the airways.

ERYTHEMA

Describes a sufficient level of
immunity to protect an individual
against infection. Immune
protection is built through
immunization or after a specific
disease.

KOPLIK’S SPOTS
A collection of small whitish spots
on the inner cheeks.

LYMPH NODE
A small knot of lymphatic tissue
designed to filter, attack and
destroy harmful microbes.
Part of the network of nodes
spread throughout the organism
to fight infection.

Redness of the skin.

FDA
Abbreviation for the Food
and Drug Administration, the
American government body
in charge of examining the
efficacy and safety of drugs
and vaccines.

LYMPHOCYTE
B or T cells which help the
immune system to combat
an infection and confer humoral
immunity (B lymphocyte) or cell
immunity (T lymphocyte).

MACROPHAGE
A large white blood cell which
destroys invading microbes and
presents the antigens of these
cells to helper T lymphocytes
to enable them to identify and
eliminate infection.

MEMBRANE
A thin layer of tissue covering
the surface of or dividing the
area within an organism.

MEMORY CELL
T and B lymphocytes which
control the immune system’s
capacity to recall a specific
invader and prevent it from
causing future infection.

MUTATE
To change shape, quality or any
other characteristic.

NON-SPECIFIC
IMMUNE SYSTEM

HUMORAL
IMMUNITY

Set of defense mechanisms
nonspecific to a given
microorganism (the skin,
macrophages, etc.), in other
words, which exists in the
absence of prior contact with
the microorganism.

Immunity elements dissolved in
the blood or body fluid such
as antibodies in the bloodstream,
as opposed to cells (cell
immunity).
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ORCHITIS

TOXIN

Inflammation of the testes
generally caused by an infection.

Toxic substance secreted by
a bacterium to which it confers
its pathogenic power.

OSTEOMYELITIS
Inflammation of bone or bone
marrow, usually due to infection.
Other bacteria are sometimes
responsible (streptococcus,
salmonella, etc.).

PANCREATITIS
Inflammation of the pancreas.

POLYSACCHARIDE
A carbohydrate polymer or sugar
found in bacteria capsules.

PRODROMAL
FEVER
Fever marking the onset
of a disease.

TOXOID
SEPTICEMIA
Serious infection of the organism
characterized by the presence
of pathogenic organisms in the
bloodstream (liable to cause
disease).

SPECIFIC IMMUNE
SYSTEM

A toxin which has lost its toxic
properties through physical
or chemical treatment but which
retains its antigenic power.

VIRUS
Tiny microorganism (100nm)
composed of RNA or DNA which
relies on the components of
a host cell in order to multiply.

Set of defense mechanisms
specific to a given agent
(microorganism).
In the absence of prior contact,
the response will be delayed
by several days. Includes cell
immunity (via T lymphocytes)
and humoral immunity
(via B lymphocytes).

STABILIZER
Chemical additive which helps
to maintain a vaccine’s
properties during transportation
and storage.

STERILE
Free from living organisms
or contaminants.

SOURCES OF INFORMATION & GLOSSARY

108 - 109

Sanofi Pasteur Corporate Communications
© 2017

YOU WITH AN OVERVIEW OF OUR BUSINESS AND

THE COMMITMENT WE ALL SHARE

understanding the history of vaccination and its value
Sharing our passion for vaccines means

to public health. It also means understanding how vaccines

work and how they are developed. By sharing and building

on our passion, we continue to lead the way in maximizing

the impact of vaccination to ensure a healthier future for

everyone.
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