Preventing the flu

Adapted from A Case Involving Influenza and the Influenza Vaccine by John Bennett Carroll College (http://www.sciencecases.org/influenza/influenza.asp
by Pat Marsteller

Scene 1

George:

Hey Mary, how’s it going? With finals coming up, my life is crazy! I sure hope I don’t get the flu again like I did last year…my gen chem grade took a nose dive!

Mary:

So did you get your flu shot?  I did.

George:

No way I’m wasting $30 bucks on a flu shot.  I got one last year and I still got sick. So sick I missed the Falcon’s game and had to watch it on TV at Jim’s party. Jim got one too and he got the stomach flu.  Besides aren’t you worried about side effects from the flu shot?

Mary:

Shoot, no! Besides if you get the shot you won’t spread the flu to others.  I heard on TV that a certain percentage of the population have to be protected or we could have an epidemic, like the one in 1918.  I think over 20 million people died!

George:

Are you sure that was flu?  I’m gonna ask my Bio prof. 

Scene 2: Later that day…

George: Wow! My bio prof showed me a neat program to look at the effects of people getting vaccinated.  Let me show you….It’s called the SIR module.

http://www.bioquest.org/esteem/esteem_result.php
1. What are the main symptoms of influenza?

   2. Would you expect a flu shot to protect against the “stomach flu”? Why or why not?

   3. Identify some of the various causative agents of “stomach flu” and compare them to the influenza virus.

   4. Explain how a vaccine provides immunity against infection. Are there any side effects to the influenza vaccine? Should Karen or Mary worry about developing autism?

   5. Karen described the upper respiratory infection (URI) that she suffered last year and thinks that her well being is a matter of fate. How many infectious agents cause URI? How can these infections be prevented? How can they be treated?

Why are they not protected for multiple year?

Resources

http://virus.stanford.edu/uda/

http://en.wikipedia.org/wiki/Compartmental_models_in_epidemiology

(The first three sites provide information about commonly acquired infectious illnesses.)

Flu (Influenza)

    http://www3.niaid.nih.gov/healthscience/healthtopics/Flu/default.htm

    This site provides a good analysis of the symptoms, causes, treatments and preventatives for infectious illnesses that are commonly acquired.

Is It a Cold or the Flu? From the NIAID

    http://www.niaid.nih.gov/Publications/cold/sick.pdf

Norovirus Q&A

    http://www.cdc.gov/ncidod/dvrd/revb/gastro/norovirus-qa.htm

What You Should Know About the Flu (CDC website)

    http://www.cdc.gov/flu

    This is an excellent site with too many links to describe for this single case study. It can provide students with a tremendous source of introductory information and links to peer reviewed publications. 

Influenza Viruses. How Influenza Viruses Change: Drift and Shift

    http://www.cdc.gov/flu/avian/gen-info/flu-viruses.htm
Flu in 1918

http://1918.pandemicflu.gov/

Vaccine Recommendations

    Smith, N.M., J.S. Bresee, D.K. Shay, T.M. Uyeki, N.J. Cox, and R.A. Strikas. 2006. Prevention and control of influenza: Recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recommendations and Reports July 28, 2006 / 55(RR10):1–42.

    http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5510a1.htm

Flu Activity—Reports and Surveillance Methods in the United States

    http://www.cdc.gov/flu/weekly/fluactivity.htm

    This site is updated weekly and will help instructors and students alike find the most up to date studies regarding influenza surveillance.

Morbidity and Mortality Weekly Report (MMWR)

    http://www.cdc.gov/mmwr/

    A free, online resource linked to the CDC website. Go to the MMWR site, and use the local search engine to find “influenza.”

Questions and Answers—Influenza (Flu) Antiviral Drugs

    http://www.cdc.gov/flu/about/qa/antiviral.htm

    This site is designed for clinical determination of proper dosage of antiviral drugs in the treatment of influenza, but it is particularly helpful in describing the fundamental properties of the antiviral drugs Tamiflu® (oseltamivir) and Relenza® (zanamivir).

Which concepts? 

“We can’t make the whole course PBL.  My department chair would have heart failure. I wonder what kinds of topics and concepts we should use it for? ”, Graham stated.

“Let’s start with something easy that we already have a lab for so it can be investigative”, said Danielle.  

Ah, come on.  We probably should pick one of the hardest things for students to learn.  What we really want to do is incorporate more Quantitative methods, stats, equations…Or something where they have lots of misconceptions. That’s the stuff where they really get turned off and disengaged, countered Christine.  Let’s all brainstorm a list of hard concepts.”

Writing Case Objectives 

“Bloom’s Taxonomy, goals vs behaviorial objectives?”, griped Brandie. “Why is this all so complicated?  Why can’t we just do a standard syllabus?

“Have you ever written a full syllabus?”, countered Alexander.  “When I was preparing for my Dean’s Teaching Fellow application, it took me 5 whole days to put together a syllabus.. Besides, I looked at the Bio 141-2 syllabi and not a single objective appeared, just a list of topics  and readings. ”

“Objectives aren’t so hard”, counseled Alysson. “You just need to make them SMART..Specific, measureable, achievable, realistic and timebound.”

“But don’t we also have to tie them to GPS and make sure we include different levels of Bloom’s?”, worried Olatunji.

“Not to worry , dudes”, declared Melissa.  “I found some good and bad examples in this avian flu case.  Let’s start with these.”  Then we’ll write some for the concepts we picked and share with the other high school group.  It’s always good to have editors.”
Learning Objectives:

1. Understand the flu (influenza), its causes, why it occurs yearly, and who is most affected.

   2. Explain the genetic make-up and transmission of the influenza virus.

   3. Describe host specificity.

   4. Define pandemic, epidemic, and endemic.

   5. Explain the purpose, production/execution, procedures for administration, and efficacy of vaccines and quarantines.

   6. Describe viral strain variation and immunological naiveté.

   7. Discuss the history of influenza (specifically outbreaks of 1918, 1957, and 1968).

   8. Summarize the epidemiology of pandemic flu strains versus the typical yearly flu.

   9. Consider why avian flu is highly publicized.

  10. Discuss the virulence of the influenza virus.

“So most of these are at the lower levels of Bloom. Could we convert #8 into synthesis by saying Create or construct a model that predict pandemic flus?,” suggested Regina.

“And 9 could be debate or evaluate why avian flu is so publicized”, suggested Alexander.  I think I’m getting the hang of this.  They all seem a little above my kids though.  This must be for AP. “ and that first one has the dreaded ambiguous understand.”

Ok.  Now let’s write some for our own hard to teach topic. 

Finding cases to Adopt and Adapt

Aruna:

“So, where’d you find all these cases, Melissa?
Melissa:

“Well, first I looked on Cases OnLine.  Then if I could find one for my topic I used some of the resource sites that Pat gave us from scienceNet.  If nothing else worked …well you know.  Google knows.” 
Janielle
Cool, Let’s go surfin’. 

Dave:

Hey!  I found this great Chemistry case, called “I am Nora’s Medulla Oblongata” on CasesOnLine. It’s got a lot of calculations and a lot of neuroscience.  I wonder if it will interest the intro students ,  
Janet:

I’d be a little worried about that one.  Isn’t it all about drugs?  I’m not sure we want our kids to think about drug overdoses. “How can we fix it to make it less, you know, controversial?”

 Yvette 

 “I found lots of good stuff on this buffalo site. Most seem to be written without much quantitative content but I bet we  could add some datasets and simulations to make them more interesting.  Like Pat says. Make them local, use dialogue, cool names, and local events.  They even have math ones.  I like this one, Experimental Design and Statistical Analysis:Bt Corn, Lignin, and ANOVAs. It’s a bit too directed though…but it’s got stats!
http://ublib.buffalo.edu/libraries/projects/cases/bt_corn/bt_corn1.html
John:

There’s some cool problem spaces for bioinformatics on this one. Let’s do HIV!

http://www.bioquest.org/bedrock/problem_spaces/index.php

Mary:

Hey cool..look at all these bio cases…lots have investigations…not too quantitative though…http://www.bioquest.org/icbl/cases.php
Evaluating Authentic Products

“Ok, now we found some cases and adapted them for our kids.  It’s actually fun writing dialect and making local characters.  But how do we do this authentic product stuff and how do you assess whether they really learned anything?”, queried Edward. 

Alysson explained,  “Last year my intro class did this neat PBL case I found to teach about PKU. I’ve never been able to get them interested in the chemistry and the metabolic pathway components and I was never convinced that they understood anything about how to counsel PKU carriers or patients. One group developed a patient education video. Another group wrote an article on genetic testing and genetics counseling. The third group developed a dietary recommendation list for patients. But my favorite was the one who wrote a whole new PBL unit for all the biochemistry pathways for the rest of the term! Maybe this stuff does work. I’ve never seen them work this much for my class… Although a few groups had a bit of trouble collaborating and making sure everyone contributed, it went really well. I think I’ll see about developing some assessment rubrics for the group members to ensure everyone participates.”

And I saw raps, videos, utube sites, etc.  Can’t we just give them a test?, asked Graham?

http://www.udel.edu/pbl/
 http://www.bioquest.org/index.php
http://www.bioquest.org/esteem/
http://www.bioquest.org/esteem/esteem_result.php
http://www.bioquest.org/icbl/
http://www.bioquest.org/icbl/cases.php
