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This chapter reviews principle of vaccination including human immunity and vaccine preventable 
diseases as well as how the vaccine cooperates with the human immune systems to prevent disease 
and the variables involved in succeeding.  
 
Immunology and Vaccine-Preventable Diseases 
 
Immunity is the ability of the human body to tolerate the presence of material indigenous to the 
body (“self”), and to eliminate foreign (“non-self”) material.  
 
Active immunity is protection that is produced by the person’s own immune system.  
 
Passive immunity is protection by products produced by an animal or human and transferred to 
another human, usually by injection. Passive immunity often provides effective protection, but this 
protection wanes with time, usually within a few weeks or months.  
 
Monoclonal antibody is produced from a single close of B cells, so these products contain 
antibody to only one antigen or closely related group of antigens.  
 
A monoclonal antibody product is available for the prevention of respiratory syncytial virus (RSV) 
infection. It is called palivizumab (Synagis). Palivizumab is a humanized monoclonal antibody 
specific for RSV. While certain antibody products like immune globulins interfere with live-virus 
vaccines, monoclonal antibody products specific to one, non-vaccine microbe do not interfere with 
live vaccines. Since palivizumab does not contain any other antibody except RSVantibody, it will 
not interfere with the response to a live virus vaccine.  
 
 
Active Immunity 
 
One way to acquire immunity is to survive infection with the disease-causing form of the organism.  
 
The persistence of protection for many years after the infection is known as immunologic 
memory. Following exposure of the immune system to an antigen, certain cells (memory B cells) 
continue to circulate in the blood (and also reside in the bone marrow) for many years. Upon 
reexposure to the antigen, these memory cells begin to replicate and produce antibody very 
rapidly to reestablish protection.  
 
Vaccines interact with the immune system and often produce an immune response similar to that 
produced by the natural infection, but they do not subject the recipient to the disease and its 
potential complications. Many vaccines also produce immunologic memory similar to that acquired 
by having the natural disease.  
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Classification of Vaccines 
 
Live attenuated vaccines are produced by modifying a disease-producing (“wild”) virus or 
bacterium in a laboratory. The resulting vaccine organism retains the ability to replicate (grow) 
and produce immunity, but usually does not cause illness. The majority of live attenuated vaccines 
available in the United States contain live viruses.  
 
To produce an immune response, live attenuated vaccines must replicate (grow) in the vaccinated 
person. A relatively small dose of virus or bacteria is administered, which replicates in the body 
and creates enough of the organism to stimulate an immune response. Anything that either 
damages the live organism in the vial (e.g., heat, light) or interferes with the replication of the 
organism in the body (circulating antibody) can cause the vaccine to be ineffective.  
 
Live attenuated vaccines may cause severe or fatal reactions as a result of uncontrolled replication 
(growth) of the vaccine virus. This only occurs in persons with immunodeficiency (e.g., from 
leukemia, treatment with certain drugs or human immunodeficiency virus (HIV) infection) 
 
Currently available live attenuated viral vaccines are: measles, mumps, rubella, vaccinia, varicella, 
zoster (which contains the same virus as varicella vaccine but in much higher amount), yellow 
fever, rotavirus, and influenza (intranasal). Live attenuated bacterial vaccines are bacilli Calmette-
Guerin (BCG—not currently available in the US) and oral typhoid vaccine.  
 
Inactivated vaccines are not alive and cannot replicate. The entire dose of antigen is 
administered in the injection. These vaccines cannot cause disease from infection, even in an 
immunodeficient person. Inactivated vaccines can be composed of either whole viruses or bacteria, 
or fractions of either. Fractional vaccines are either protein-based or polysaccharide-based.  
 
Inactivated vaccines always require multiple doses. In general, the first dose does not produce 
protective immunity, but “primes” the immune system.  
 
Currently available whole-cell inactivated vaccines are limited to inactivated whole viral vaccines 
(polio, hepatitis A and rabies). Fractional vaccines include subunits (hepatitis B, influenza, acellular 
pertussis, human papillomavirus, anthrax) and toxoids (diphtheria, tetanus).  
 
Polysaccharide vaccines are a unique type of inactivated subunit vaccine composed of long 
chains of sugar molecules that make up the surface capsule of certain bacteria. Pure 
polysaccharide vaccines are available for three disease: pneumococcal disease, meningococcal 
disease, and Salmonella Typhi.  
 
The immune response to a pure polysaccharide vaccine is typically T-cell independent, which 
means that these vaccines are able to stimulate B cells without the assistance of T-helper cells. 
 
 



n o s a p o  
Chapter 1: Principles of Vaccination 

http://nosapo.org 

 
Chapter 1 Vocabulary and Key Ideas Defined 

 
Immunity: 
Self vs. nonself 
Protection from infectious disease 
Usually indicated by the presence of antibody 
Generally specific to a single organism 
 
Active Immunity 
Protection produced by the person’s own immune system 
Often lifetime 
 
Passive Immunity 
Protection transferred from another animal or human 
Effective protection that wanes with time 
 
Antigen 
A live (e.g., viruses and bacteria) or inactivated substance capable of producing an immune 
response 
 
Antibody 
Protein molecules (immunoglobulin) produced by B lymphocytes to help eliminate an antigen 
 
Active Immunity 
Immune system produces antigen-specific humoral and cellular immunity 
Lasts for many years, often lifetime 
Sources: infection with disease causing form of organism; vaccination 
 
Passive Immunity 
Transfer of antibody produced by one human or other animal to another 
Temporary protection 
Trans-placental most important source in infancy 
 
Vaccination 
Active immunity produced by vaccine 
Immunity and immunologic memory similar to natural infection but without risk of disease 
 
Monoclonal Antibody 
Derived from a single type, or clone, of antibody-producing cells (B cells) 
Antibody is specific to a single antigen or closely related group of antigens 
Used for diagnoses and therapy of certain cancers and autoimmune and infectious diseases, as 
well as prevention of transplant rejection 
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Antibody for Prevention of RSV 
Palivizumab (Synagis) 
 Monoclonal 
 Contains only RSV antibody 
 Will not interfere with the response to a live-virus vaccine 
 
Polysaccharide Vaccines 
Pure polysaccharide 
 Pneumococcal  
 Meningococcal 
 Salmonella Typhi (Vi) 
Conjugate polysaccharide 
 Haemophilus influenzae type B (Hib) 
 Pneumococcal  
 Meningococcal 
 
Pure Polysaccharide Vaccines 
Not consistently immunogenic in children younger than 2 years of age 
No booster response 
Antibody with less functional activity 
Immunogenicity improved by conjugation 
 
Recombinant Vaccines 
Genetic engineering technology 
Viral: hepatitis B, human papillomavirus, influenza (one brand), live attenuated influenza 
Bacterial: Salmonella Typhi (Ty21a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Modified and abstracted from: http://www.cdc.gov/vaccines/pubs/pinkbook/index.html 


