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History of Vaccines  
 

 There is evidence that the Chinese employed smallpox inoculation as early as 1000 years 

ago.   
 Modern vaccination began in 1796 with Edward Jenner’s use of cowpox material to 

create immunity to smallpox which quickly made the practice widespread 
 Louis Pasteur’s 1885 rabies vaccine was the next major milestone and then antitoxins and 

vaccines against diphtheria, tetanus, anthrax, cholera, plague, typhoid, and tuberculosis, 

were developed through the 1930s. 
 By the 1950’s new methods for growing viruses in the lab led to rapid discoveries 

including the creation of vaccines for polio and other common childhood diseases such as 

measles, mumps, and rubella. 
 In 1980s children got 23 doses of 7 vaccines 
 Today we typically administer over 69 doses of 16 vaccines for children before they enter 

1st grade.http://www.cdc.gov/vaccines/parents/downloads/parent-ver-sch-0-6yrs.pdf 
 

http://www.historyofvaccines.org/content/timelines/all 

 

How Vaccines Work 
 

Vaccines help develop immunity by imitating an infection, but this "imitation" infection does not 

cause illness. It does, however, cause the immune system to develop the same response as it does 

to a real infection so the body can recognize and fight the vaccine-preventable disease in the 

future. Sometimes, after getting a vaccine, the imitation infection can cause minor symptoms, 

such as fever. Such minor symptoms are normal and should be expected as the body builds 

immunity.  

 

http://www.cdc.gov/vaccines/parents/vaccine-decision/prevent-diseases.html 

 

Vaccines are Not Without Risks - Example Risks of Small Pox Vaccine  
 

Mild reactions to the early form of the small pox vaccine included formation of satellite lesions, 

fever, muscle aches, regional lymphadenopathy, fatigue, headache, nausea, rashes, and soreness 

at the vaccination site. In the 1960s, serious adverse events associated with smallpox vaccination 

in the United States included death (1/million vaccinations), progressive vaccinia (1.5/million 

vaccinations), eczema vaccinatum (39/million vaccinations), postvaccinial encephalitis 

(12/million vaccinations), and generalized vaccinia (241/million vaccinations).  

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1069029/   

 

http://www.cdc.gov/vaccines/parents/downloads/parent-ver-sch-0-6yrs.pdf
http://www.historyofvaccines.org/content/timelines/all
http://www.cdc.gov/vaccines/parents/vaccine-decision/prevent-diseases.html
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1069029/


The smallpox vaccine was the only vaccine available during this period; the initial opposition 

initiated a number of vaccine controversies that spread to other vaccines and into the 21st 

century. 

 

https://en.wikipedia.org/wiki/Smallpox_vaccine 

 

POLIO 
 

(See show notes from episode 3.) 

 

HEPATITIS B 
 

Hepatitis B is a viral infection that infects the liver and requires direct contact with infected 

blood or other body fluids for transmission.  Hepatitis B is spread when blood, semen, or other 

body fluid infected with the Hepatitis B virus enters the body of a person who is not infected. 

However the virus can be transmitted from an infected mother to her newborn baby during 

birth.  However prenatal screening and appropriate treatment is available.  

 

People primarily become infected with Hepatitis B via: 

 Sex with an infected partner 
 Sharing needles, syringes, or other drug-injection equipment 
 Sharing items such as razors or toothbrushes with an infected person 
 Direct contact with the blood or open sores of an infected person 
 Exposure to blood from needle sticks or other sharp instruments 

 

Hepatitis B is extremely rare during infancy or childhood.  The primary reason this vaccine is 

administered to newborns is for herd immunity. It has been argued to be an effective public 

health measure.  Public health officials and doctors could not persuade adults in high-risk groups 

(primarily IV drug abusers and persons with multiple sexual partners) to get the Hepatitis B 

vaccine, administering it to newborns is a prophylactic measure for later in life. 

 

Symptoms of Acute Hepatitis B 
 

 Fever 
 Fatigue 
 Loss of appetite 
 Nausea 
 Vomiting 
 Abdominal pain 
 Dark urine 
 Clay-colored bowel movements 
 Joint pain 
 Jaundice (yellow color in the skin or the eyes) 
 Some people have ongoing symptoms similar to acute Hepatitis B, but most individuals 

with chronic Hepatitis B remain symptom free for as long as 20 or 30 years. About 15%–

25% of people with chronic Hepatitis B develop serious liver conditions, such as cirrhosis 

https://en.wikipedia.org/wiki/Vaccine_controversies
https://en.wikipedia.org/wiki/Smallpox_vaccine


(scarring of the liver) or liver cancer. Even as the liver becomes diseased, some people 

still do not have symptoms, although certain blood tests for liver function might begin to 

show some abnormalities. 
 

http://www.cdc.gov/hepatitis/hbv/bfaq.htm#bFAQ16 

 

Hepatitis B Vaccine 
 

There are five recombinant hepatitis B vaccines approved by the FDA for use in the 

U.S.: Engerix-B; Recombivax HB; Twinrix (combined with hepatitis A); Comvax (combined 

with Haemophilus b Conjugate and meningococcal protein conjugate); and Pediarix (combined 

with diphtheria and tetanus toxoids, acellular pertussis adsorbed, and inactivated poliovirus). 

 

http://www.nvic.org/Vaccines-and-Diseases/Hepatitis-B.aspx 

 

Recommended Hepatitis B Vaccine Doses 
 

All children should get their first dose of Hepatitis B vaccine at birth and complete the vaccine 

series by 6–18 months of age.  

 

Possible Hepatitis B Vaccine Side Effects 
 

Hepatitis B is a very safe vaccine. The vaccine contains non-infectious material, and cannot 

cause hepatitis B infection. 

 Soreness where the shot was given  
 Temperature of 99.9°F or higher  
 Severe allergic reactions are believed to occur about once in 1.1 million doses. 

 

http://www.cdc.gov/hepatitis/hbv/bfaq.htm 

 

Possibility of Delaying Hepatitis B Vaccine 
 

Many people feel that Hepatitis B poses little threat to most newborns making postponement of 

this vaccine an option.  Anne Schuchat, MD has been Principal Deputy Director for CDC and 

ATSDR since September 2015.  She has stated that the vaccine schedule should be flexible and 

based on a conversation between the parents and physician. 

 

http://www.cdc.gov/about/leadership/new-leaders/pdd.html  

 

ROTOVIRUS 
 

Rotavirus is the most common cause of severe diarrhea among children worldwide and is spread 

by fecal/oral contact. Hand washing is the best preventative approach. 

 

Symptoms of Rotovirus 
 

http://www.cdc.gov/hepatitis/hbv/bfaq.htm#bFAQ16
http://www.nvic.org/Vaccines-and-Diseases/Hepatitis-B.aspx
http://www.cdc.gov/hepatitis/hbv/bfaq.htm


Once a person has been exposed to rotavirus, it takes about 2 days for the symptoms to 

appear.  Children who get infected may have severe watery diarrhea, often with vomiting, fever, 

and abdominal pain. Vomiting and watery diarrhea can last from 3 to 8 days. Additional 

symptoms include loss of appetite and dehydration (loss of body fluids). 

Symptoms of dehydration include: 

 decrease in urination 
 dry mouth and throat 
 feeling dizzy when standing up 
 A dehydrated child may also cry with few or no tears and be unusually sleepy or fussy. 

 

http://www.cdc.gov/vaccines/vac-gen/side-effects.htm#rota 

 

Controversy Regarding Breastfeeding and the Rotovirus Vaccine 
 

CDC’s National Centers for Immunization and Respiratory Disease (NCIRD) released a paper 

arguing that because the immune-boosting effects of breast milk inhibit the effects of the live 

oral rotavirus vaccine, nursing mothers should delay breastfeeding their infants. 

 

Research for delayed breastfeeding: http://www.ncbi.nlm.nih.gov/pubmed/20442687 

 

Research for continued breastfeeding: http://kellymom.com/blog-post/breastfeeding-protects-

against-rotavirus 

 

Recommended Rotovirus Vaccine Schedule 
 

Doses are recommended at these ages: 

 2 months of age 
 4 months of age 
 6 months of age (if needed) 

 

Possible Rotovirus Vaccine Side Effects 
 

Mild side effects may include: 

 Babies might become irritable, or have mild, temporary diarrhea or vomiting after getting 

a dose of rotavirus vaccine. 
Serious side effects may include: 

 Intussusception is a type of bowel blockage that is treated in a hospital, and could require 

surgery. It happens “naturally” in some babies every year in the United States, and 

usually there is no known reason for it. 
 There is also a small risk of intussusception from rotavirus vaccination, usually within a 

week after the 1st or 2nd vaccine dose. This additional risk is estimated to range from 

about 1 in 20,000 to 1 in 100,000 US infants who get rotavirus vaccine. Your doctor can 

give you more information. 
 

http://www.cdc.gov/vaccines/hcp/vis/vis-statements/rotavirus.html 

 

http://www.cdc.gov/vaccines/vac-gen/side-effects.htm#rota
http://www.ncbi.nlm.nih.gov/pubmed/20442687
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Rotovirus Vaccine 
 

Two rotavirus vaccines have been approved for use in the US. These vaccines differ in how they 

are made and in the number of doses prescribed when they are given. Both are given orally and 

contain genetically engineered live attenuated human rotavirus strains or hybrid human-bovine 

reassortment rotavirus strains. 

http://www.nvic.org/Vaccines-and-Diseases/Rotavirus.aspx  

 

History of Rotovirus Vaccine 
 

Before rotavirus vaccine, rotavirus disease was a common and serious health problem for 

children in the United States. Almost all children in the United States had at least one rotavirus 

infection before their 5th birthday. 

Every year before the vaccine was available: 

 more than 400,000 young children had to see a doctor for illness caused by rotavirus, 
 more than 200,000 had to go to the emergency room, 
 55,000 to 70,000 had to be hospitalized, and 
 20 to 60 died. 

 

http://www.cdc.gov/vaccines/hcp/vis/vis-statements/rotavirus.html 

 

DIPTHERA, TETNUS, AND PERTUSIS 
 

In the U.S. today, a combination shot (DTaP, Tdap) that contains vaccines for diphtheria (D), 

tetanus (T), and pertussis (whooping cough) (P) is commonly administered. DTaP is approved 

for children under age 7. Tdap is approved for adolescents starting at age 11 and adults ages 19 

to 64. It is often called a booster dose because it boosts the immunity that wanes from vaccines 

given at ages 4 to 6.  

 

http://www.cdc.gov/vaccines/vpd-vac/pertussis/recs-summary.htm 

 

Diptheria causes a thick covering in the back of the throat. 

It can lead to breathing problems, paralysis, heart failure, and even death. Symptoms include a 

sore throat, croupy cough, low-grade fever, runny nose, breathing problems and a fiber like 

coating on the tonsils, pharynx, or inside of nose. Neck swelling (bull neck) is usually present in 

severe disease. Complications include heart inflammation (myocarditis), neurologic 

inflammation (polyneuritis), kidney damage, and airway obstruction. Death occurs in 5%-10% of 

respiratory cases. 

 

http://www.cdc.gov/vaccines/hcp/vis/vis-statements/dtap.html 

http://www.nvic.org/vaccines-and-diseases/Diphtheria.aspx 

 

Tetanus (Lockjaw) causes painful tightening of the muscles, usually all over the body. It can lead 

to "locking" of the jaw so the victim cannot open his mouth or swallow.  

 

http://www.cdc.gov/features/rotavirus/
http://www.cdc.gov/vaccines/hcp/vis/vis-statements/rotavirus.html
http://www.cdc.gov/vaccines/vpd-vac/pertussis/recs-summary.htm
http://www.cdc.gov/vaccines/hcp/vis/vis-statements/dtap.html
http://www.nvic.org/vaccines-and-diseases/Diphtheria.aspx


Tetanus is caused by a bacterium that is mostly present in soil, manure, and in the digestive tracts 

of animals and humans. Tetanus is not contagious, the bacteria enters the body through a 

puncture wound. Tetanus leads to death in up to 2 out of 10 cases. The tetanus vaccine is 

available on its own and can be administered post contamination. This vaccine contains mercury 

as a preservative. 

 

http://www.cdc.gov/vaccines/hcp/vis/vis-statements/dtap.html 

 

Pertussis (Whooping Cough) is highly contagious and causes coughing spells so bad that it is 

hard for infants to eat, drink, or breathe. These spells can last for weeks.  Pertussis can be quite 

serious, especially for young infants, whose tiny air passages can become clogged with thick 

mucous. Babies and very young children are at highest risk for apnea, pneumonia, seizures, 

encephalopathy, and death. The most serious complication of both whooping cough disease (and 

pertussis vaccine) is brain inflammation leading to varying degrees of permanent brain 

dysfunction. There is no pertussis vaccine available by itself and so the trio vaccine is necessary 

to prevent the dangers of whooping cough. 

 

http://www.nvic.org/Vaccines-and-Diseases/Whooping-Cough.aspx  

http://www.cdc.gov/vaccines/hcp/vis/vis-statements/dtap.html 

 

History of DTaP 
 

In 1996, it was recommended that the vaccine was switched from a  whole-cell pertussis (DTP) 

to acellular pertussis (DTaP) which was implemented in the US in 1999.  Even though the 

acellular DTaP vaccine is believed to be less reactive, the safety and effectiveness are largely 

debated.  

 

Effectiveness of DTaP Vaccine 
 

The immunity of this vaccine wanes after 2 to 4 years and is only about 70% effective. There is a 

need for a new pertusssis vaccine and the need for individualized vaccines for these illnesses has 

been argued.  

 

Among children who get all 5 doses of DTaP vaccine on schedule, effectiveness is very high 

within the year following the 5th dose — nearly all children (98 out of 100) are fully protected. 

There is a modest decrease in effectiveness in each following year. About 7 out of 10 of children 

are fully protected 5 years after getting their last dose of DTaP vaccine and the other 3 are 

protected against serious disease. 

 

http://www.cdc.gov/pertussis/pregnant/mom/vacc-effectiveness.html 

 

DTaP Vaccine Schedule 
 

Children should get 5 doses of DTaP vaccine, one dose at each of the following ages: 

 2 months 
 4 months 

http://www.cdc.gov/vaccines/hcp/vis/vis-statements/dtap.html
http://www.nvic.org/Vaccines-and-Diseases/Whooping-Cough.aspx
http://www.cdc.gov/vaccines/hcp/vis/vis-statements/dtap.html


 6 months 
 15-18 months 
 4-6 years 

 

http://www.cdc.gov/vaccines/hcp/vis/vis-statements/dtap.html 

 

Possible DTaP Vaccine Side Effects 
 

Mild Side Effects: 

 Fever  
 Redness or swelling where the shot was given  
 Soreness or tenderness where the shot was given 
 Fussiness  
 Tiredness or poor appetite  
 Vomiting  

Moderate Side Effects: 

 Seizure (jerking or staring)  
 Non-stop crying, for 3 hours or more  
 High fever, over 105°F  

Severe Side Effects: 

 Serious allergic reaction  
 Long-term seizures, coma, or lowered consciousness 
 Permanent brain damage. 

 

http://www.cdc.gov/vaccines/hcp/vis/vis-statements/dtap.html 

 

For more information about the vaccine manufacturers go to: http://www.nvic.org/Vaccines-and-

Diseases/Whooping-Cough.aspx  

 

There are several risk factors that should be considered when receiving this trio vaccine.  For a 

complete list go to: http://www.nvic.org/Vaccines-and-Diseases/Whooping-Cough.aspx  

 

Rates of Pertussis in the US 
 

Research suggests that rates of whooping cough are high despite the widespread use of the 

vaccine suggestion that the vaccine itself is not working as well as we need it to.   

 

http://well.blogs.nytimes.com/2010/08/16/vaccination-is-steady-but-pertussis-is-

surging/?_php=true&_type=blogs&_php=true&_type=blogs&_r=1 

 

http://www.cdc.gov/vaccines/hcp/vis/vis-statements/dtap.html
http://www.cdc.gov/vaccines/hcp/vis/vis-statements/dtap.html
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http://www.cdc.gov/pertussis/surv-reporting.html 

 

According to a recent study data in BMC Medicine the recent resurgence in cases of pertussis 

may be caused by vaccinated people who are infectious but do not display symptoms. It is 

argued that those who were vaccinated can carry whooping cough but be asymptomatic and 

consequently can expose the baby to whooping cough unknowingly.   

 

http://www.healio.com/pediatrics/respiratory-infections/news/online/%7B77831e29-7504-431a-

b1cf-298bd813bc58%7D/b-pertussis-resurgence-may-be-due-to-asymptomatic-vaccinated-

carriers 

 

Cocooning a Newborn and Maternal Vaccination 
 

The Centers for Disease Control and Prevention (CDC) now recommends that pregnant women 

receive the Tdap vaccine during the third trimester of each pregnancy to help protect her 

newborn from pertussis.  This recommendation is supported by the American College of 

Obstetricians and Gynecologists and the American College of Nurse-Midwives as well.  

 

Note: although widely used during pregnancy, the Tdap shot has never been proven safe for use 

during pregnancy.  The Tdap vaccine is classified by the FDA as a Class C drug.  

 

After receiving the whooping cough vaccine, a pregnant woman’s body will create protective 

antibodies and pass some of them to the baby before birth. These antibodies provide the baby 

with some short-term protection against whooping cough in early life. Because people can be 

asymptomatic yet be carriers of whooping cough, there is question regarding the value of 

http://www.cdc.gov/pertussis/surv-reporting.html
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http://www.midwife.org/omot-vaccines-during-pregnancy


cocooning (for pregnant women and family members during pregnancy and immediately after 

birth).  

 

http://www.cdc.gov/pertussis/pregnant/mom/get-vaccinated.html 

 

Recent research (2014) published in the article, “Parental Tdap Boosters and Infant Pertussis: A 

Case-Control Study” found that when maternal immunization does help reduce the risk of 

pertussis for newborns.   

http://pediatrics.aappublications.org/content/134/4/713 
 

What is Hippocratic Oath? 
 

This is an oath stating the obligations and proper conduct of doctors to practice honestly and do 

not harm. It is one of the most widely known of Greek medical texts. In its original form, it 

requires a new physician to swear, by a number of healing gods, to uphold specific ethical 

standards. Of historic and traditional value, the oath is considered a rite of passage for 

practitioners of medicine in many countries, although nowadays various modernized versions are 

often used. 

 

https://en.wikipedia.org/wiki/Hippocratic_Oath 

 

What is Herd Immunity? 
 

Herd immunity is the public health argument that even if a vaccine is not necessary for an 

individual child, it is necessary for the population at large. Herd immunity is a way of protecting 

whole communities from infectious disease through the mass vaccination of individuals, in an 

effort to indirectly protect the unimmunized population.[2]  If about 83-85% of the population is 

vaccinated, the disease has trouble spreading.[3] The high percentage of vaccination protects the 

individuals who are not vaccinated, either because they are too young, have an allergy or an 

underlying medical condition that prevents them from becoming immunized.  

 

https://en.wikipedia.org/wiki/Herd_immunity 

 

The Recommended Vaccine Schedule 
 

http://www.cdc.gov/vaccines/schedules/downloads/child/0-18yrs-schedule.pdf 

 

Alternative Vaccine Schedule 
 

There are several variations or alternatives to the recommended vaccine schedule.  Talk with 

your pediatrician to determine one that best suits your family. For additional resources on 

alternate vaccine schedules go to: 

http://www.smartvax.com/index.php?option=com_content&view=article&id=106&Itemid=50 

and see Dr. Sears’ book, The Vaccine Book.  

 

http://www.cdc.gov/pertussis/pregnant/mom/get-vaccinated.html
http://pediatrics.aappublications.org/content/134/4/713
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http://liberatedmind.com/wp-

content/uploads/2015/05/Dr.SearsAlternativeVaccineScheduleworksheet2.pdf 

 

Vaccine Resources 
 

Books 

 Dr. Jay Gordon’s mis-titled ‘Preventing Autism: what you can do to protect your children 

before and after birth.’ 
 Dr. Bob Sears ‘The Vaccine Book: Making the right decision for your child’ often 

thought of as a moderate on the topic of vaccines 
 ‘Deadly Choices: How the Anti-vaccine movement threatens us all’ - Dr. Paul Offit (who 

is the co-creator of the rotavirus vaccine) 
 

Documentaries 

 2010 - PBS Frontline ‘The Vaccine War’ - heavily slanted toward the pro-vaccination 

camp 
 2001 ‘The Greater Good’ - breaks down the concerns about the mandated vaccination 

and the mass vaccination program 
 2014 ‘Trace Amounts’ explores connection between mercury exposure and neurotoxicity. 

 

Online 

 American Academy of Pediatrics (AAP) - https://www.aap.org/en-us/Pages/Default.aspx 
 American Committee for Immunization Practices (ACIP) - 

http://www.cdc.gov/vaccines/acip/about.html 
 Centers for Disease Control and Prevention (CDC) - http://www.cdc.gov  
 Side Effects of Various Vaccines - http://www.cdc.gov/vaccines/vac-gen/side-effects.htm 
 National Vaccine Information Center (NVIC) - http://www.nvic.org 
 Vaccine Reporting System -  http://www.nvic.org/reporting-systems.aspx 
 Alternative Vaccine Schedule: http://www.askdrsears.com/topics/health-

concerns/vaccines/alternative-vaccine-schedule-vs-regular-vaccine-schedule-switch 
 Dr. Sears Vaccine Topics - http://www.askdrsears.com/topics/health-concerns/vaccines 
 DrJayGordon.com 
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