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Universal Vaccine
What A Year! for January 2011
Disease may have a geographic component, and an effective vaccine may not work everywhere. That is the case with the PCV7 vaccine, effective in the US against the most common versions of Streptococcus pneumonia, but likely not effective in places where the disease is rampant and where other serotypes are prevalent. Instead of developing vaccines for the ~ 90 different serotypes of S. pneumonia, Dr. Richard Malley and his colleagues are developing a vaccine that works universally against the bacterium. The proposed vaccine will soon enter early clinical trials.
To get the entire story, go to What A Year! and click on the 01.11 icon.
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1. What is pneumococcal disease? What is it caused by? How do you get it?

Pneumococcal disease is a group of diseases caused by the bacteria Streptococcus pneumonia. S. pneumonia bacteria normally live in the back of your nose. Sometimes, however, the bacteria can migrate to other parts of the body and cause infection. For example, ear infections in the ear, pneumonia in the lungs, and bacterial meningitis in the brain.

2. What is a bacterial serotype?

A serotype is used to describe the type of polysaccharide coating around a bacterium. Different serotypes of bacteria have different sugar molecules in the coating.

3. How does the current vaccine for pneumococcal disease target the S. pneumonia bacteria? What is a conjugated vaccine?

The current vaccine for pneumococcal disease provides immunity against particular bacterial serotypes commonly found in the United States. These vaccines are made through the process of conjugation, where the sugars in the polysaccharide coat are attached to a protein. When children are immunized with a conjugation vaccine, the body is stimulated to make much higher levels of antibodies to the sugar because it is attached to the protein.

4. What is the problem with the current vaccine?

The current vaccine for S. pneumonia only protects against a limited number of serotypes common to the United States. The vaccine will therefore not be effective for someone infected with a bacterial serotype not included in the vaccine.

5. What is a whole cell vaccine? How is it different from the conjugated vaccine?

The whole cell vaccine targets the entire bacterium in contrast to the conjugated vaccine, which targets the polysaccharide coat. It will therefore be applicable against all serotypes.

6. How did Dr. Malley test the effectiveness of the whole cell vaccine? What did he find?

Dr. Malley tested the whole cell vaccine in mice by vaccinating the treatment group and then challenging both the control and treatment groups with
a variety of pneumococcal serotypes.  Dr. Malley found that the mice that had been immunized with the whole cell vaccine were protected against colonization and infection by S. pneumonia.

7. How are vaccines mass-produced? Where is the whole cell vaccine being produced?

The whole cell vaccine is being produced at the Instituto Butantan in Sao Paolo, Brazil. The mass production of a vaccine is a very standardized process. The organism must be grown in vitro and then killed to not harm the patients before being processed into a vaccine.

8. What are clinical trials? 

Clinical trials are conducted on human patients to determine whether a potential drug or vaccine is safe and effective in humans.

9. Describe the two types of immunity to pneumococcal infection conferred by the whole cell vaccine.

The first type of immunity is to develop antibodies against the bacteria by exposing the body to non-harmful bacteria. The second type of immunity involves CD4 T cells that prevent S. pneumonia from colonizing the nasal passages to begin with.

10. What are Dr. Malley’s future research plans? Why will he not be involved in clinical trials of the whole cell vaccine?

In the future Dr. Malley plans to continue to research other methods of vaccination and to further investigate different types of immunity. Dr. Malley will not participate in clinical trials to ensure an accurate, unbiased result.




To Think About:





Since the introduction of the PCV7 vaccine (in 2000), protection against pneumococcal infection has become part of the standard course of immunizations in young children. What vaccines did you receive? What about your parents? Your grandparents? Do some research. Are the diseases you are now protected against common in other parts of the world? 


What was it like in the United States before those immunizations became standard practice? Hint: check out this article: � HYPERLINK "http://jama.ama-assn.org/content/298/18/2155.full.pdf+html" �http://jama.ama-assn.org/content/298/18/2155.full.pdf+html� 


The idea of vaccinating an entire population against a disease is sometimes controversial. Why? 


Suppose a  population consists of 1,000,000 individuals and 10% are not vaccinated against a particular disease. Can these “unvaccinated” feel secure that they won’t get the disease because so many others are vaccinated? 


What does the phrase “herd immunity” mean?








