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Exam 3
April 10, 2008

The exam consists of 10 questions.  Show all work to receive credit.  Clearly organize your work and draw a box around your final answers.  NEATNESS COUNTS!  Good Luck!

Problem 1 (12 pts):
  






Problem 2 (10 pts): 







Problem 3 (10 pts): 







Problem 4 (10 pts):
 






Problem 5 (10 pts):
 






Problem 6 (10 pts): 







Problem 7: (14 pts)







Problem 8: (11 pts)
 






Problem 9: (13 pts)
 






Extra Credit (10 pts)
 






Total (100): 








Extra Credit: You will receive 10 pts extra credit if you attend Chris Crane’s talk on April 16, 2008 at 6 PM. Make sure to get RRK’s signature after the talk to get credit.
PROBLEM 1: Cost-effectiveness of Screening

a. What is a QALY? (2 pts)

b. How much is the US health care system willing to spend to gain one QALY?  How does this vary in developing countries? (3 pts)

c. Draw and label a graphical representation of health policy space.  In which quadrant of the graph would the following interventions be located?(5 pts)

i. Measles vaccinations for children

ii. Antiretroviral drug therapies for HIV infected patients

iii. Screening all women for ovarian cancer using serum CA125 levels 
d. Would these three interventions be considered cost-effective in the US?  In Lesotho?  Justify your answer. (2 pts)
PROBLEM 2: (10 pts)
Cardiovascular disease (CVD) is a major cause of adult mortality in the US.

a. What are the two major forms of cardiovascular disease (CVD) and which form is more common in the US? (2 points)
b. Name three factors that increase the risk of CVD. (3 points)
c. Name a major screening tool for CVD commonly performed during a routine physical.  Describe the test and its outcome, specifying what levels indicate high risk of CVD or disease progression. (5 points)

PROBLEM 3: (10  pts)

a.  Please describe, step-by-step the pathological processes or sequence of events that occurs in arteries and other areas of the body typically leading to stroke/heart attack:  (some of the steps may be similar for part a & b)

a. A stroke

b. A heart attack

b. What are some of the steps you must take to become an organ donor?  Which is the most important step?

PROBLEM 4: (10  pts)

A patient who has previously been informed of her elevated risk of heart failure comes for an appointment complaining of tiredness and the feeling her heart is racing.  Her cardiac output is normal at 4 Liters/min, but sure enough her heartbeat is elevated to 110 beats per minute.
a. What is her stroke volume? (2 points)
b. Assuming her left ventricle’s end diastolic volume is 95 mL, what is her ejection fraction? (2 points)
c. What does this ejection fraction value suggest to you about her condition? (3 points)
d. Why do physicians focus on quantifying the efficiency of the left side of the heart over the right side? (3 points)

PROBLEM 5: (10  pts)

A person dies of cardiovascular disease-related causes every 33 seconds. While the overall rate of heart disease in the US has shown a promising decline in recent years, one type of heart disease, heart failure, is on the increase. Patients with milder forms can be treated with a number of medications. However, patients with more advanced disease have few options.
a. List three treatment options that can be used in patients with advanced heart failure. (3 points)
b. Provide at least one advantage and disadvantage for each approach? (7 points)

PROBLEM 6: (10  pts)

A 75 year old male presents with symptoms of a myocardial infarction (heart attack) that have been persisting off and on for about 24 hours.  An angiogram is performed and shows an extensive occlusion of a coronary artery.  The cardiologist decides intervention is necessary.
a. Why was this patient not treated with thrombolytic drugs? (2 points)
b. Select one of the treatment options we discussed and why it is a good choice for this patient over the other methods. (8 points)

PROBLEM 7: Clinical trials and sample size calculations, 14 pts
a)  What are the two types of error you can make while conducting a clinical study and what do they mean?  What is the consequence of making each type of error. (4 pts) 

Note:  You do not necessarily have to correctly identify which type of error is which.
b)  You are planning to conduct clinical trials of a new vaccine for tuberculosis.  You know from preliminary results that about 80% of patients respond to your new treatment, while only about 50% of patients respond to conventional treatment.  You have decided that a 10% chance of type II error (β) is acceptable.  How many patients should be included to ensure the chance of type I error occurring is 5%?  How many should be included for a 1% chance? (6 points)
Use the following formulas and the chart on the next page to calculate your answer:
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c)  What would happen if you were only able to recruit 50 patients to the study?  How would this affect the way you reported the data?  If you still wanted a significance of 0.05 (p-value), what would the power of the study be, and what does this mean? (4 points)
[image: image3.emf]


PROBLEM 8: Diffusion of technology (11 pts)
a) Contrast the rate of diffusion of the following two innovations: vitamin C to prevent scurvy in sailors, and laparoscopic cholecystectomy. (2 pts)

b. What is the role of the early adopter in technology diffusion? (2 pts)
c. What qualities in a product are early consumers looking for? (2 pts)
d. What qualities in a product are the majority of consumers looking for? (2 pts)
e. List and describe three strategies that can speed up diffusion (3 pts)
PROBLEM 9: FDA approval of drugs and medical devices (13 pts)
a) What are the two major responsibilities of the Food and Drug Administration for both drugs and devices? (2 pts)
b) Describe the sulfanilamide incident in 1937. Which law was enacted shortly after this incident? (2.5 pts)
c) What is an IND? When is it filed in this process? (2 pts)
d. What is an NDA? When is it filed in this process? (2 pts)
e) In 1976, device amendments were added to the Food, Drug, and Cosmetic Act: Describe the three classes of devices that came out of the amendments and give an example of each class of device. (4.5 pts)
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