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History of Vaccines

History of Vaccines1
 1100s: Variolation technique developed, involving the inoculation of children & adults
with dried scab material from smallpox patients
 1798: Edward Jenner published his work on the development of a vaccine that would
protect against smallpox
 1877: Louis Pasteur proposed The Germ Theory of Disease
 1879: Louis Pasteur created the first live attenuated bacterial vaccine (chicken
cholera)
 1884: The 1st live attenuated viral vaccine (rabies) was developed by Louis Pasteur

 1885: Louis Pasteur first used rabies vaccine in humans
 1896: Cholera & typhoid vaccines were 1st developed

History of Vaccines1
 1902: The Biologics Control Act was formed
 1914: Rabies & typhoid vaccines 1st licensed in the U.S.
 1915: Pertussis vaccine was licensed

 1918: “Spanish flu” influenza pandemic killed at least 50 million people
worldwide, with ~675,000 deaths in the U.S.
 1927: BCG vaccine was used in newborns to vaccinate against tuberculosis
 1928: Alexander Fleming discovered penicillin
 1942: Influenza A/B vaccine was introduced

 1952: The worst recorded polio epidemic in U.S. history occurred

History of Vaccines1
1953: Tetanus & diphtheria toxoids 1st licensed
1955: The 1st polio vaccine was licensed
1957-1958: “Asian” influenza pandemic resulted in ~70,000 deaths in U.S.
1962: Vaccination Assistance Act signed into law
1963: The 1st live virus measles vaccine was licensed
1965: Bifurcated needle for smallpox vaccine introduced
1971: CDC recommends discontinuation of routine smallpox vaccination
following a greatly reduced risk of disease in the U.S.

History of Vaccines1
 1971: Combined measles, mumps, & rubella vaccine licensed
 1974: The 1st meningococcal vaccine was licensed
 1977: The last case of naturally-acquired smallpox occurred in Somalia

 1980: The World Health Assembly certified the world free of naturally-occurring
smallpox
 1981: The 1st hepatitis B viral vaccine developed & licensed
 1987: Heamophilius influenzae type B vaccine licensed
 1988: CBER created

 1991: The last case of indigenous polio in the Western Hemisphere occurred

History of Vaccines1
 1993: Vaccines for Children Program was established
 1995: Varicella virus and Hepatitis A vaccines were licensed
 2000: Measles was declared no longer endemic in the U.S.

 2003: The 1st nasally administered influenza vaccine was licensed
 2005: CDC announced that rubella was no longer endemic in the U.S.
 2006: Zostavax was approved for reducing shingles risk
 2006: Gardasil was approved for HPV prevention
 2014: CDC report showed 20-year U.S. immunization program spares millions of children
from diseases
 2017: New shingles vaccine, Shingrix, approved

Immunology Basics

Your Immune System2


What is the Immune System?
 Network of cells, tissues, & organs that
work together to defend the body from
harmful germs.
 When bacteria, viruses, & other germs
invade your body, they multiply & attack,
causing infection. Infections cause the
diseases that make you sick.
Photo Source: https://aidsinfo.nih.gov/understanding-hiv-aids/glossary/347/immunesystem

Your Immune System2
Your immune system is always on patrol to protect
your body
Here’s how an immune response works:
1.

Your immune system sounds the alarm to let your body
know there’s an infection

2.

It starts to release antibodies to fight the germ

3.

These antibodies work to attack, weaken, & destroy the
germ

4.

Afterwards, your immune system remembers the germ,
and if the germ invades again, your body can quickly
recognize it and send antibodies for the attack.

5.

This protection against a certain disease is called
immunity, and in some cases it can last your whole life.

Photo Source: https://www.medicinenet.com/probiotics/article.htm

Vaccines Basics

How do Vaccines Work?2
Vaccines help your immune
system fight infections faster &
more effectively.
Vaccines help your body fight off &
remember the germ so it can
attack it if the germ ever invades
again.
Vaccines often provide longlasting immunity

Photo source: https://www.cancercenter.com/discussions/blog/cancervaccines-do-exist-but-dont-expect-the-impossible/

Which is safer?2
Natural Immunity
 Occurs after you get sick with a
disease
 BUT diseases can be serious –
and even deadly

Vaccines
 Vaccines are much safer
 Vaccines protect you from
disease before it makes you
sick

 Vaccines also protect the
people around you

Vaccine Myths Debunked

Vaccines make you sick2

Vaccines are made of very small
amounts of weak or dead germs, they
won’t make you sick.

MMR vaccine causes autism3
 Many large, well-designed studies have found no link between MMR vaccine and
autism
 Autism usually becomes apparent around the same time MMR is given, with no
evidence of causality
 The 1998 study by Andrew Wakefield that started this concern was inherently flawed,
and in 2010, the study was retracted from The Lancet
 The U.K.’s General Medical Council that stated the primary author’s conduct
regarding his research was “dishonest” and “irresponsible” and that he had shown a
“callous disregard” for the suffering of children involved in his studies. Wakefield
subsequently lost his license to practice medicine.

 In 2011, the British Medical Journal published a series of articles showing Wakefield’s
work was not just bad science, but deliberate fraud.

Giving an infant multiple vaccines can
overwhelm their immune system3
 Babies begin being exposed to immunological challenges immediately at the
time of birth.
 Healthy babies constantly make antibodies against these bacteria and
viruses.
 Vaccines only use a tiny portion of the baby’s immune system’s ability to
respond. Today’s vaccines contain fewer antigens than previous vaccines.

Disease rates have dropped due to factors
other than vaccination3
 It is true that better living conditions have had an impact on disease rates,
BUT the only real decrease occurred after the introduction of a vaccine to
prevent it.
 When some developed countries (U.K., Sweden, Japan) stopped using the
tetanus/diphtheria/pertussis vaccine, their pertussis rates increased
dramatically.
 Several recent outbreaks of measles, pertussis, and varicella in the U.S.
have been traced to pockets of unvaccinated children in states that allow
personal belief exemptions.

 When vaccination rates decrease, disease rates go up.

Vaccines contain unsafe toxins4
 People have concerns over the use of formaldehyde, mercury, or aluminum
in vaccines
 While it is true these chemicals are toxic at certain levels, they are only
present in trace amounts in FDA-approved vaccines
 There is NO scientific evidence that the low levels of these chemicals present
in vaccines can be harmful.

What vaccines do I need?

Immunization Schedule – Children5

Immunization Schedule – Pre-teens/Teens5

Immunization Schedule – Adults5

Vaccine-Preventable Diseases5
Disease

Disease spread by

Disease symptoms

Disease complications

Chickenpox

Air, direct contact

Rash, fatigue, headache, fever

Infected blisters, bleeding disorders, brain swelling, pneumonia

Diphtheria

Air, direct contact

Sore throat, mild fever, weakness, swollen glands in neck

Swelling of heart muscle, heart failure, coma, paralysis, death

Haemophilus
influenza type b

Air, direct contact

No symptoms

Meningitis, intellectual disability, epiglottitis, pneumonia, death

Hepatitis B

Contact with blood or body fluid

May be no symptoms, fever, headache, weakness, vomiting,
jaundice, joint pain

Chronic liver infection, liver failure, liver cancer

Human
Papillomavirus

Most common STI

No symptoms

Genital warts, cancers (cervical, vulval, vaginal, penile, anal, oropharyngeal)

Influenza

Air, direct contact

Fever, muscle pain, sore throat, cough, extreme fatigue

Pneumonia, death

Measles

Air, direct contact

Rash, fever, cough, runny nose, pink-eye

Encephalitis, pneumonia, death

Meningococcal

Close or lengthy contact with
saliva

Fever, headache, neck stiffness

Brain damage, seizures, kidney failure, shock, death

Mumps

Air, direct contact

Swollen salivary glands, fever, headache, fatigue, muscle pain

Meningitis, encephalitis, inflammation of testicles or ovaries, deafness

Pertussis

Air, direct contact

Severe cough, runny nose, pause in breathing in infants

Pneumonia, death

Polio

Air, direct contact, through the
mouth

May be no symptoms, sore throat, fever, nausea, headache

Paralysis, death

Pneumococcal

Air, direct contact

May be no symptoms, pneumonia

Blood infection, meningitis, death

Rotavirus

Through the mouth

Diarrhea, fever, vomiting

Severe diarrhea, dehydration

Rubella

Air, direct contact

Rash, fever, swollen lymph nodes

Very serious in pregnant women – can lead to miscarriage, stillbirth, premature
delivery, birth defects

Shingles

Exposure to chickenpox virus

Painful skin rash with blisters, itching

Long-lasting pain called post-herpetic neuralgia, vision loss, skin infections

Tetanus

Exposure through cuts in skin

Stiffness in neck & abdominal muscles, difficulty swallowing,
muscle spasms, fever

Broken bones, breathing difficulty, death

Influenza (Flu)6,7
 Contagious respiratory illness that infect the
nose, throat, & lungs
 Can cause mild to severe illness
 Can lead to hospitalization and death
 Young children, pregnant women, people over
age 65, people with certain medical conditions
are at highest risk for complications

 Best prevention is getting the flu vaccine
each year!
 Everyone 6 months of age and older should
get a flu shot

 It’s best to get vaccinated before flu begins
spreading in your community.

Tetanus, Diphtheria, Pertussis6,7
 Tetanus


Bacterial disease that causes lockjaw, breathing problems, muscle
spasms, paralysis, & death.



Bacteria can be found in soil, dust, & manure. Can enter the body
through a cut or open sore



10 to 20% of tetanus cases are fatal

 Diphtheria

 Td


Should get a booster every 10 years



Receive a booster if you get a wound and it has
been more than 5 years since your last shot

 TDAP


Should replace one of your Td boosters.



Bacterial disease that causes a thick, gray coating that can build up
in the throat or nose, making it hard to breathe & swallow



Women should get 1 dose of TDAP during every
pregnancy



Can be spread from person to person through respiratory droplets
from coughing or sneezing



Anyone who will have close contact with babies
less than 1 year old

 Pertussis (Whooping Cough)


Lung infection that makes it hard to breathe due to severe coughing



People can breathe in the pertussis bacteria when someone who
has whooping cough coughs or sneezes



Can be life threatening especially in babies less than a year old

Pneumococcal Disease6,7
 A bacterial disease that can cause
many types of illness, including
pneumonia, ear & blood infections, &
meningitis
 Get it by coming into contact with an
infected person’s mucus or saliva
 Complications can be serious & fatal
 Pneumonia can be especially deadly in
people older than 65
 2 Vaccines available:
 Prevnar 13 ®

 Pneumovax ® 23

 Who needs to be vaccinated:
 Prevnar 13 ®
o All children younger than 2 years old
o All adults 65 years of age or older
o People ages 2 through 64 years with
certain medical conditions

 Pneumovax ® 23
o All adults 65 years of age or older
o People ages 2 through 64 years old with
certain medical conditions
o Adults 19 through 24 years old who smoke
cigarettes

Shingles (Herpes Zoster)8
 Shingles is caused by the varicella zoster virus
 The same virus that causes chickenpox
 The virus stays inactive in the body after recovery
from chickenpox

 The virus can reactivate leading to shingles
outbreak
 Those who have weakened immune systems or
take medications that lower their immune
system are at increased risk of having an
outbreak
 Shingles is a painful, blistery rash that develops
on one side of the body or face.
 Before the rash develops, people may have pain,
itching, or tingling in the area.

 2 vaccines available for those age 50 and
older:
 Zostavax ®
 Shingrix ®

Human Papillomavirus (HPV)9
 HPV is a group of more than 150
related viruses.
 Some HPV types can cause warts
while others can lead to cancer
 HPV is typically transmitted through
intimate skin-to-skin contact

 It is estimated that 80% of people will
get an HPV infection in their lifetime
 About 1 in 4 people are currently
infected in the U.S.

 There are vaccines that can prevent
infection with the types of HPV that
most commonly cause cancer
 Who should get vaccinated:
 All young women between ages 11 and
26
 All young men between ages 11 and
21

Meningococcal Infection6,10
 Bacterial disease that can cause meningitis
(infection & swelling of the brain and spinal
cord)
 Can also infect the blood

 Can be spread through kissing or just living
with someone who is infected
 Symptoms usually are sudden fever,
headache, & stiff neck
 Between 1000 to 1200 people get
meningococcal disease each year.
 Even with antibiotics, as many as 15% die
 Survivors may lose their arms or legs, become
deaf, suffer from seizures, or become
developmentally disabled

 2 Vaccines available:
 Meningococcal conjugate vaccines (Menactra®
& Menveo ®)
 Serogroup B meningococcal vaccines
(Bexsero ® & Trumenba ®)

 Who should get vaccinated:
 Meningococcal conjugate vaccination:
o All 11 to 12 year olds should be vaccinated
with booster dose at age 16 years
o Adults in certain situations:
o Live in dorms, work in labs, travel to the
meningitis belt

 Serogroup B meningococcal vaccination:
o People 10 years or older at increased risk

Travel Vaccines11
 Why do I need to be vaccinated when
traveling?
 Depending on where you travel, you may
come into contact with diseases that are
rare in the U.S.
 Some vaccines may also be required for
you to travel to certain places.
 Getting vaccinated will help keep you
safe and healthy while your traveling

 Where do I find information on travel
vaccines?
 https://wwwnc.cdc.gov/travel/destinations
/list
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