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1. What is an antibody?  Describe its structure and its function in the immune system.
An antibody can be thought of as a bridge between a pathogen and the tool to kill it.  Antibodies have two important regions: (1) Fab region: which binds free antigen or binds surface of virus infected cell (2) Fc region: which binds macrophages and neutrophils and induces phagocytosis or binds natural killer cell and induces killing
2. A screening test for a particular disease has a sensitivity of 96% and a specificity of 92%.  You plan to screen a population in which the prevalence of the disease is 0.2%.  How many false positives will be found by this screening procedure for each true positive that is found?
Because sensitivity and specificity are only percentages you can pick any sample size population you want.  In these calculations 1000 people will be used.  

Number of people with disease = 1000 people * .04 = 40 people

Number of people w/o disease = 1000 people – 40 people = 960 people

Sensitivity = 0.92 = True Positives / 40 people


True Positives = 0.92 * 40 people = 38.8 people

Specificity = 0.94 = True Negatives / 960 people


True Negatives = 0.94 * 960 people = 902.4 people

False Positives = Number of people w/o disease – True Negatives 


False Positives = 960 people – 902.4 people = 57.6 people

PPV = True Positives / (True Positives + False Positives) 


PPV = 38.8 people / (38.8 people + 57.7 people) = 0.402 or 40%
3. A diagnostic test is 92% sensitive and 94% specific.  A test group is comprised of 500 people known to have the disease and 500 people known to be free of the disease.  How many of the known positives would actually test positive?  How many of the known negatives would actually test negative?
Sensitivity = True Positives / number of people with disease

Specificity = True Negatives / number of people without disease

92% or 0.92 = True Positives / 500 people


True Positives = 0.92 * 500 people = 460 people
94% or 0.94 = True Negatives / 500 people


True Negatives = 0.94 * 500 people = 470 people
460 people of the 500 positive people would actually test positive.

470 people of the 500 negative people would actually test negative.

4. Name the 3 general types of immunity and give an example of each.
Physical barrier – skin, mucous

Innate – general inflammation, macrophages

Adaptive – memory cells, antibodies, T-cells

5. When a TB skin test is performed, a small amount of harmless TB antigen is injected under the skin.  The patient monitors for redness and swelling at the site of injection.   If a patient has been previously exposed to TB, but does not currently have an active TB infection will redness and swelling be observed?  Why or why not?

Yes.  If the patient has been previously exposed to TB, then memory T cells will recognize the antigen and mount an immune response.  The resulting inflammation will produce redness and swelling.  A bump < 5 mm across is normal, while a bump > 5 mm typically indicates exposure to TB.  TB tests cannot determine how long someone has been infected or if they have active TB.
6. In the U.S., what is the most prevalent cancer in (a) men and (b) women.  Worldwide, what is the most prevalent cancer in (c) men and (d) women?
U.S. – (a) prostate and (b) breast

Worldwide – (c) lung and (d) breast

7. Directions:  After each description of health news just released this week, identity whether you think it would be better labeled as science or engineering, then briefly describe what characteristics of the example support your choice.

(1) Laboratory Rat Gene Sequencing Completed; Humans Share One-fourth Of Genes with Rat, Mouse

A large team of researchers, including a computer scientist at Washington University in St. Louis, has effectively completed the genome sequence of the common laboratory brown rat, Rattus norvegicus. This makes the third mammal to be sequenced, following the human and mouse.
Science
(2)  Chemists Seek Light-activated Glue For Vascular Repair

Surgeons battle time and the body's defenses as they stitch together veins and arteries, whether after an injury or in the course of such treatments as transplants or bypasses. Loss of blood before a site is closed and too much clotting soon after challenge medical care. Virginia Tech researchers are creating biocompatible adhesives for use with vascular tissue that will speed the process of mending tissue.
Engineering

(3)  New Biomaterial May Replace Arteries, Knee Cartilage

A unique biomaterial developed by researchers at the Georgia Institute of Technology could be available in as few as five years for patients needing artery or knee cartilage replacement. It may also be used to speed repair of damaged nerves in patients with spinal cord injuries and as the basis for an implantable drug delivery system. 
Engineering
(4) New Insight on Cell Growth Could Lead To Method for Stopping Cancer

WEST LAFAYETTE, Ind. – Halting the development of certain pancreatic, ovarian, colon and lung cancers may be possible with therapy based on recent Purdue University research.  By investigating a single molecule that influences cell growth, a research group in the Purdue Cancer Center, has gained new insight into the chain of events that make some cancer cells divide uncontrollably – insight that may eventually lead to a way to break that chain, stopping cancer in its tracks.

Science
8. The following health news article describes an interesting finding. Does the word virus or bacteria belong in the blanks?  What clues assist you in determining the missing term?
Common Cold Caused By Multiple _______, New Study Reveals

February 2, 1998--A recent study investigating causes of the common cold affirms that most colds are caused by _______, These findings support the recommendations that antibiotics not be used to treat cold symptoms. The study appears in the February 1998 issue of the Journal of Clinical Microbiology. 

Researchers from the National Public Health Institute of Finland report on a study of 200 cases of the common cold in university students over a one-year period. Student participants were asked to identify when they had a cold, based on a set of symptoms, and contact a study office, set up at the university, within two days of the appearance of the symptoms. The students were then tested to determine the cause of the symptoms. 

In 138 of the 200 cases, the researchers were able to identify an infectious agent as the cause. All of these _______are known to cause symptoms associated with colds. Nearly all the colds with a known cause were found to be caused by a _______ infection. "These findings are consistent with our recommendations that antibiotics not be used to treat common cold symptoms," says Stuart Levy, president-elect of the American Society for Microbiology. "

Despite this research and previous studies showing that antibiotics are of little use in treating the common cold, it is estimated that up to 60% of patients with common colds receive some type of antibiotic. This results in an estimated cost of $37.5 million per year in the United States for unnecessary prescriptions on top of the risk of developing antibiotic resistance. 
Virus; antibiotics are only effective against bacteria
9. Two tests exist that might be used to screen a population for a specific type of cancer. Test A has sensitivity of 90% and specificity of 99.9%. Test B has sensitivity of 99% and specificity of 90%. If you are screening for breast cancer which test would you want to use and why? If you are screening for ovarian cancer which test would you want to use and why?
When screening for a rare disease, it is important to have a high sensitivity.  This is particularly important if the next test to be done has a high complication rate.  Ovarian cancer is very rare and laparoscopy has a 1% complication rate.  I would recommend test A for screening for ovarian cancer since the specificity is so high.  Breast cancer is much more common than ovarian cancer so that test B (with higher sensitivity) could be considered.  However, you would want to examine the trade-off between the increased false negatives and the decreased false positives.  
