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• Since 2009 I have been teaching in the Careers and Technology Division  a 4th semester 

class called AH120 Human Disease.  For the last 4 semesters I have been fortunate to 

have held this class in the brand new Elk Grove Center pictured here.  I have 

approximately 50 students in each section and I have 2 sections a semester. Students for 

my sections come from the 4 Los Rios campuses (American River, Sacramento City, 

Folsom, and Cosumnes River).  Often times they have never met one another prior to 

my class. My course is only offered at Cosumnes River despite health programs at three 

out of 4 other campuses.  

• 1 unit each semester is on infectious diseases and their transmission and prevention.

• Students in this class are ethnically diverse, coming from many nations.  Examples 

include Ukraine, Congo, Philippines, Viet Nam, Mexico, Iran and Iraq. They often have 

opinions strongly in opposition to one another.  The classroom is a safe zone and no 

harassment in any form is tolerated.

• This worked well until Fall semester 2014……when an anti-vaxxer joined the class.

• With each comment I had about why vaccines were administered she had a comment 

about why they were bad and before long she had completely derailed the class.  Thus 

began an investigation by me about the opposition to vaccines and why.
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• “The Pan-American Health Organization of the World Health 

Organization announced that endemic transmission of rubella in the Americas has 

ended and that the Americas are rubella-free. The announcement comes after years of 

surveillance to ensure that any new cases of rubella have resulting from importations 

from outside the Americas. This task was made more complex by the mild nature of 

rubella illness in nonpregnant individuals: it is easily mistaken for other illnesses. All 

suspect cases had to be ruled out, and all true cases of rubella had to be studied 

carefully to ensure that their origin was from outside the Americas. The last confirmed 

case of endemic transmission occurred in 2009 in Argentina.”

http://www.historyofvaccines.org/content/blog/rubella-elimination-americas (accessed 

7/7/15)

• The only human disease that has been eradicated worldwide is smallpox. In 1979 after 

an intensive and effective worldwide vaccine campaign, smallpox was declared 

eradicated.

http://www.berkeleywellness.com/healthy-community/contagious-disease/health-care-

policy/article/not-convinced-vaccines-work-read? (accessed 6/4/15)
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• Immunity to a disease is achieved by the presence of antibodies to that disease in a person’s 

blood.  If those antibodies were acquired from it’s mother at the time of birth, the baby is said 

to have “passive immunity” to the diseases his mother has antibodies to and if she is able to 

pass those antibodies to his blood stream. Another example of this would be serum immune 

globulin administered to an individual who is at risk of acquiring a disease after exposure.  This 

is acquired passive immunity.  In both of these examples the immune system of the involved 

individual will not be challenged to make antibodies to protect it from future exposures.

• The first time the body encounters a pathogen it will take several days to make all of the 

disease fighting parts of the immune system to protect it against future exposures.  With many 

diseases the luxury of this waiting for the immune system to build antigens and antibodies is 

not practical.  The individual would die before they could defend against the infection.  It is 

best to prevent the infection before the exposure.

• Vaccines develop immunity by imitating infection.  While they do not directly cause infection, 

they cause the immune system to produce T-lymphocytes and antibodies.  These are your 

memory cells that protect you in the future.

• The act of teaching the immune system about the infection can cause minor symptoms such as 

fever, aches and pain, fussiness,  and other normal reactions.

• It may take a few weeks for the body to produce T-lymphocytes and B-lymphocytes so it is 

possible to come down with the involved disease during this period of time because not 

enough time has been present for adequate protection to develop.
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• Many different strategies are used to make vaccines.  Typically the method chosen is 

based on the microbe under study and the method it uses to infect the cell and how the 

immune system responds to that infection.  Then there are some other considerations 

such as the region of the world where the vaccine will be used. Vaccine coverage of the 

strain of disease prevalent in a specific region of the world will affect the use of specific 

vaccines.

• Displayed above is a common list of types of vaccines.  The 5 stared (*) types of vaccines 

are the main types that infants and children commonly receive.

• The development and testing of a single vaccine takes more than 10 years on average 

and costs millions of dollars.  Then the commercial production and distribution of the 

vaccine has to be started.

• Many diseases have been under study for vaccine development for years.  For example 

scientists have been trying for the last 30 years to develop a vaccine against HIV, but 

because of viral mutations they have not been successful and it does not appear that 

they will be able to do so any time in the near future.
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• These vaccines contain a version of the infecting agent that has been weakened in the 

laboratory so that it can’t cause disease.  As such it is the closest thing to a natural 

infection.  Thus the immune system learns what this infection is about and the memory 

cells develop antibody responses to confer lifelong immunity after only one or two 

doses of this vaccine.

• Live attenuated vaccines are relatively easy to create for certain viruses.  Vaccines 

against measles, mumps, and chickenpox are made this way. Viruses that are genetically 

stable can be used to make vaccines because scientists can select from a small number 

of genes for the characteristics they want to control.  

• Bacteria, unlike viruses, have thousands of genes and are much harder to control.  

Scientists working with bacteria will most likely chose a different method to remove 

several key genes.

• In regions of the world where refrigeration is limited or shipment and transportation 

difficult to medical establishments, the controlled environmental requirements of live 

attenuated vaccines are not the best choice. 

• Individuals who have a weakened immune system such as from chemotherapy, 

autoimmune diseases or HIV/AIDS disease process cannot have live, attenuated 

vaccines.  
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• Won the Nobel Prize in Physiology or Medicine in 1901 for his work diphtheria and 

tetanus serum therapy. After many years of work with animals infected with first 

diphtheria and later tetanus, Behring and colleagues developed a standardized method 

to formulate diphtheria antitoxin.  Resistance to the disease was not long lasting with 

the serum antitoxin developed from first sheep and later horses, although it did reduce 

the number of deaths from this disease.  The challenge remained on how to induce 

immunity within the body. He had developed what we now know as passive immunity 

but not humeral immunity which was needed for long lasting immunity.

• In 1913 Behring developed  T.A. (Toxin-Antitoxin) which was a combination of diphtheria 

toxin and therapeutic serum antitoxin.  It induced a minor general response in the body 

but did not cause the same harm as the disease process.  This response was protective 

as a vaccination providing long term protection for the individual.

• There was 1 reported case of diphtheria in 2012 and the last death reported from this 

disease was 2003.
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• These vaccines are made by inactivating or killing the disease-producing virus in the 

process of making the vaccine.  

• These vaccines are more stable than live vaccines and cannot mutate back to their 

disease-producing state.  Inactivated vaccines usually don’t require refrigeration so they 

are easier to store and ship to people in developing countries.

• The immune system responds to this type of vaccine differently than to live vaccines.  

Thus multiple doses are needed to build up and/or maintain immunity.
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• Only essential antigens that stimulate the immune system are included in the vaccine.  

They may include the specific epitope of the antigen that T-lymphocytes recognize and 

bind toe.

• Because these vaccine contain only these essential parts and not all the other parts that 

make up the pathogen, side effects are less common.

• It is time consuming to identify the parts of these disease producing pathogens, but 

once done, they can grow it in the laboratory and break it apart to gather the essential 

antigens. They then can manufacture subunit vaccines in short periods of time.

• Pertussis vaccine part of DTaP vaccine is an example of this type of vaccine.
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• These vaccines are developed when a bacterial toxin is the main cause of disease.  The 

toxin can be inactivated by treating the toxin with formalin (a combination of 

formaldehyde and sterile water). Detoxified toxins are called toxoids, and are safe to use 

to develop a vaccine.

• The immune system reacts to this toxoid just as it would to any other toxin and develops 

a protective reaction.

12



• These bacteria have a sugar-like substance is their surface coating that is called a 

polysaccharide.  This coating disguises the antigen making it difficult for the immune 

system to identify the pathogen and respond to it.

• Neisseria meningitidis, Streptococcus pneumoniae, Haemophilus influenzae type b, 

and Salmonella typhi  are all polysaccharide antigen bacteria.

• To make a conjugate vaccine Scientists link antigens or toxoids from a bacteria that the 

immune system can recognize to one of the polysaccharide coated bacteria's which it 

doesn’t recognize.  This linkage helps the immune system react to the polysaccharide 

coating and defend against the disease causing bacterium.

13



• DNA vaccines use genes that code for antigens.  When these genes are introduced into 

the human body some cells will take up DNA.  Once in the cell, it instructs the cell to 

make antigen molecules.  These cells will display this antigen on their surface, just as if 

they were a vaccine producing factory.  

• These DNA cells don’t cause disease because they don’t contain the entire DNA of the 

infecting microbe, just it’s antigen producing genes.

• These vaccines can be administered in different methods.  Studies are underway with 

this technology.
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• Researchers are working on recombinant vector vaccines for both bacterial viral diseases 

such as HIV, rabies and measles.
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• This poster is making it’s way around facebook….with many negative comments.

• In some communities such as Nevada City the rate of immunization of school children 

has declined to 75%.  Not enough to maintain herd immunity for the population.

• What the anti-vaxxers refuse to understand is that vaccinations protect more than just 

themselves.  The greater the number of vaccinated individuals in any given community, 

the greater the protection for people in that community, whether they are vaccinated or 

not.  So in a community that has reached the threshold level to provide “herd immunity” 

(and this percentage varies depending on how the disease is transmitted and how 

effective the vaccine is against the disease), the disease will be unable to gain a foothold 

in the community even if disease occurs.

• This where the threshold that 95% of the community needs to be vaccinated against a 

highly communicable disease for the benefit of the vaccination rate in that community.  

So called  “herd immunity”.

• It is important to remember that not all individuals can be vaccinated and two very valid 

reasons are age and immunocompromised status.
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• Two specifically different schedules exist for vaccine administration exist: Persons 0 to 

18 years and Recommended Adult Immunization Schedule 2015

• Each of these schedules has a “catch-up” schedule and for individuals over 19 yrs of age 

Contraindications and precautions to commonly used vaccines in adults.

• 16 childhood diseases and 2 adult diseases, plus 2 special circumstances vaccines.

• In recent years some vaccines have been removed from the market.  For example Lyme's 

Disease and Monkey Pox vaccines are no longer available.
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• These are the 2 sources of recommendations for vaccine administration of children.  The 

“Pink Book” is actually Epidemiology and Prevention of Vaccine-Preventable Diseases 

and is available in ebook format for those who would like it as a reference source.  You 

can get it from Amazon.com 

• Tables of vaccine schedules are available for various types of immunocompromised 

individuals.  For example, Vaccines should be administered before planned 

immunosuppression, with live vaccines given four weeks in advance and inactivated 

vaccines given two weeks in advance.

• Key point here is that no parent wants their child to feel bad and they need to 

understand how long the reaction to the vaccine will last.  They have a sense of guilt 

that they agreed to make their children sick.

• Many parents question the number of shots their children get at 1 time.  Many adults 

don’t like needles and their transfer this dislike to their children.  They may even have 

memories of reactions from their own childhood that need to be worked through before 

the successful administration of vaccines to their children.

• Parents may object to their children being given vaccines for diseases spread in a 

specific manner that they are sure their children are not going to need, i.e. HepB and 

HPB vaccines for diseases that are spread sexually.
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• Vaccine ingredients by vaccine can be found at: 

http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/B/excipient-table-

2.pdf This list of vaccines by manufactures is as timely as possible and lists all 

ingredients used to both manufacture and maintain the vaccine.

• Suspending fluids are sterile water, saline and  fluids containing protein 

• Preservatives and stabilizers are  albumin, phenols, and glycine. Other products such as 

aluminum gels or salts help ensure a good reaction to the vaccine. Antibiotics are added 

to some vaccines. Egg protein is present in flu vaccine and yellow fever vaccine so 

individuals who are allergic to eggs should avoid preparations of these vaccines with 

eggs proteins. Formaldehyde is used to inactivate bacteria in toxoid vaccines and most 

of it is removed in the production of these vaccines, small trace amounts may remain 

however. Monosodium glutamate (MSG) and 2-phenoxy-ethanol is used as a stabilizer in 

some vaccines to help the vaccine remain stable when it is exposed to light, heat, acidity 

or humidity. Lastly, Thimerosal is added to multidose vials to prevent contamination and 

reduce the possibility of bacterial growth.

• Adjuvants  or enhancers  help the vaccine be more effective by increasing the immune 

response to the antigen in the vaccine.
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• In 1998 The Lancet published Illeal-Lymphoid-Nodular Hyperplasia, Non-Specific Colitis, 

and Pervasive Developmental Disorder in Children by Andrew Wakefield, et al (you 

probably can’t get this article readily any longer.) This is the beginning of the autism 

controversy. About 200 studies were conducted to counter this study and in 2010 it was 

RETRACTED.  The vaccine in question was MMR vaccine.  

• The scientific consensus is that autism is linked to an interaction among genetic and 

environmental factors and is initiated before a child is born. 

• To address these concerns the FDA and other bodies met together and the decision was 

made to remove thimerosal where possible and where not possible to reduce it to the 

lowest amount possible.

• Since 2001 seasonal influenza (flu) vaccine in multi-dose formats have been produced 

with thimerosal as a preservative. The way to avoid this is to obtain single dose vials or 

the nasal vaccine as neither of these formats use this agent as a preservative.

• Tetanus Toxoid is the other vaccine which contains measurable amounts of thimerosal. 

Some varieties of Meningococcal vaccine have thimerosal in them, but it is available 

without this preservative.
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• A vaccine reaction is an individual's response to the inherent properties of the vaccine, even 

when the vaccine has been prepared, handled and administered correctly.

• Local reactions usually occur within a few hours of injection. Resolve after short period of time 

and pose little danger. They are restricted or limited to a specific body part or region. (includes 

pain, swelling or redness at the site of injection). Can be managed with cool cloths to the 

injection site and mild analgesia.

• Systemic adverse reactions affect the entire body or an entire organism (e.g., fever). (includes 

fever, malaise, muscle pain, headache or loss of appetite). They also include irritability, rash, and 

diarrhea. Local treatment and analgesia with increased fluids can be used to manage these 

symptoms.  If these symptoms progress or if the child cannot be comforted by these measures 

report these symptoms to medical practitioner.

• Severe Allergic Reactions:

• Usually do not result in long-term problems.

• Can be disabling.

• Are rarely life threatening.

• Include seizures (Uncontrolled electrical activity in the brain, resulting in convulsion, 

physical signs, thought disturbances, or a combination of symptoms) and 

• allergic reactions caused by the body's reaction to a particular component in a vaccine.

21



• Multicenter NICU cohort study of 13,926 extremely low-birth weight babies born at 28 

weeks gestation or less. These babies had at least 1 immunization by age 53 days with 

approx. 17% of them receiving 5 immunizations.  21% had a history of having sepsis 

before day 53

• Sepsis evaluations were most likely to occur following administration of  HepB and Hib 

vaccines 22.7%,  DTaP,IPV and HBV 24.6%, HiB 21.6% , and Pneumococcal conjugate 

vaccine 22.0%.

• 3:5 babies who died within 3 days of immunization: 1 infant had necrotizing 

enterocolitis and presumed sepsis, 1 infant had a bowel perforation and 1 infant had 

pneumonia and respiratory failure.

• The study found an increase in adverse events after routine immunizations of ELBW 

infants in NICU, specifically sepsis evaluations, need for increased respiratory support 

and intubation.  Additional study is needed to determine whether the order and timing 

of specific immunizations affected the outcomes for this patient population.

• Stephen D DeMeo, Sudha R Raman, Christopher P Hornik, et al.  Adverse Events After 

Routine Immunization of Extremely Low-Birth-Weight Infants. JAMA Pediatrics. 

Published online June 1, 2015
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• This is an electrongraph of Human Papillomavirus. Vaginal cancer is liked to this vaccine 

preventable disease.  Men can get oral lesions from women who are infected with this 

virus. Recent studies have implicated this virus in prostate cancer in males.  
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• This data is for school year 2013-2014.  Displayed here is the data for DTaP, Polio, MMR, 

HepB, and Varicella.  Lowest rates of immunization could be found in private school 

educated children.

• http://www.cdph.ca.gov/programs/immunize/Documents/2013_14_ChildcareAssessme

ntSummary_2.pdf  Accessed July 9, 2015

• In some counties the rates of immunization of school children have dropped below the 

threshold of herd immunity.  Nevada County for example has reported that only 75% of 

their school age children are adequately immunized. 

24



“As many as 4,500 people could be sickened by measles after a paramedic infected with 

the highly contagious virus visited four hospitals and a tourist site, officials in the state of 

Queensland, Australia fear. The paramedic represented the eighth case of measles in 

Queensland in 2015.” http://www.ibtimes.com/australia-measles-outbreak-2015-

thousands-risk-after-contagious-paramedic-visits-1931027

In March 2014, the WHO had declared measles had been eliminated from Australia……
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• Developed originally for international business negations, it has now moved to 

education as a way to teach students.

• In AH120 the students came from 4 different colleges.  This made it easy to divide them 

into 18 teams of 4 students each.

• Each team was allowed to choose a vaccine preventable disease to research.  They then 

had to develop a wall chart that covered the symptoms, outcome, management, and 

prevention of their specific disease.  They had to collaborative present their findings to 

their classmates in an oral and poster format.

• How could this work for you?

• You want to increase the level of flu vaccine in your facility for 2015?

• Identify the departments who need to comply with your program.

• Select a stateholder from each department.

• Form teams to identify the obsticles and opportunities to impliment the 

goals you want to achieve.

• Have the teams monitor the outcomes.

• Celebrate the success and plan for next year.
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