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The exam consists of 10 questions.  Show all work to receive credit.  Good Luck!
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1. In our unit on heart failure, we considered what happens to the ejection fraction as disease progresses.  

a. What is the ejection fraction?

The ejection fraction (EF) is the fraction of  blood pumped out of the ventricle with each heart beat (stroke volume, SV) divided by the total volume at the end of diastole (EDV)

EF = SV/EDV
b. What is a normal value for the ejection fraction?  
Normal value > 60%

c. How does the ejection fraction change as heart failure develops?  
The EF decreases as heart failure develops.
d. How do we measure the ejection fraction?
The EF is measured using echocardiography.
2. Heart disease typically develops over a period of decades.

a. Describe two approaches to prevent the development of heart disease. 

Control high blood pressure through diet, lifestyle, drugs
Control high cholesterol through diet, lifestyle, drugs

b.  Has our society focused on prevention of disease or treatment of disease?  Should this change?

Our society has focused on treatment.  This should change; new studies show that a focus on prevention could be more effective and cost-effective
3. The heart lung machine was developed in the 1950s.  It enabled many types of cardiac surgery which were previously impossible.  

a. Describe the function of a heart-lung machine.

The heart-lung machine takes over the function of the heart and lungs during open heart surgery.  It consists of a chamber that receives the blood from the body.  Blood is pumped by machine through an oxygenator.  The oxygenator removes CO2 and adds oxygen.  The pump then pumps this newly oxygenated blood back to the body.  The machine is connected to patient by a series of tubes.  
b. What is the major disadvantage of using the heart-lung machine?

pump head – memory loss and loss of mental clarity due to oxygen deprivation to the brain.

c. What are two new technologies which eliminate the need for use of the heart lung machine?

Off-pump CABG where surgery is performed on the beating heart.
Closed pump CABG where surgery is performed endoscopically on the beating heart.

4. You are working in the emergency room, when Mr. Solomon comes in with chest pain of one hour duration. Mr. Solomon describes the pain as being severe and "like someone was sitting on my chest." The pain, located "in the lower part of my breast bone," awakened him from his sleep. Although he tried to relieve the pain by changing positions in bed, sitting up and drinking water, it remained unchanged. He did not sleep well because "I had an upset stomach an acid-burning feeling." He attributed these symptoms to over eating and drinking at a Christmas party. He has no pain or discomfort in his arms but says he has an "achiness" in his left jaw which he attributes to "bad teeth."  Physical examination reveals the patient to be anxious, pale, sweaty and in obvious discomfort. He is unshaven and accompanied by his wife. He tries to relieve his pain by belching. He coughs occasionally. Mr. Solomon says "the flu has been going around the office, and I’ve had a little cough and fever all week."
a. What is the likely diagnosis for Mr. Solomon?  
Acute myocardial infarction (heart attack)
b. Describe the sequence of events that probably took place in his coronary arteries leading up to his visit to the emergency room.  
Over the past decades atherosclerotic plaques have built up in Mr. Solomon’s coronary arteries.  Just preceding his heart attach, the surface of one of these plaques ruptured, exposing the center of the plaque.  This thrombogenic material caused a blood clot to form in the artery, shutting down all blood flow to the myocardial tissue downstream of the blockage.  The chest pain that he feels is a sign that his heart is not getting an adequate supply of oxygenated blood.  

c. What are the treatment options that could be offered to Mr. Solomon?
TPA, angioplasty, stent, CABG
5. Suppose we are designing a clinical trial to compare whether a new drug eluting stent has a lower restenosis rate than an existing stent.  There will be some statistical uncertainty associated with the measured restenosis rate in our treatment and control groups.  Our goal in selecting the sample size for our trial is that this uncertainty be significantly less than the difference in the restenosis rate between control & treatment group.  In class, we learned how to calculate the required sample size so that this is true.  We must set acceptable levels for the risks of type I and II error.  
a. Define type I error and type II error.  
Type I error:  We mistakenly conclude that there is a difference between the two groups, when in reality there is no difference.

Type II error:  We mistakenly conclude that there is not a difference between the two groups, when in reality there is a difference.

b. Suppose you expect a restenosis rate in the group treated with the drug eluting stent of 10%, while the expected restenosis rate in the group treated with the current stent is 45%.  You calculate a standardized difference of 0.75.  If you can tolerate a 20% risk of type II error and a 5% risk of type I error, how many patients are needed in the trial?  Use the following figure to indicate how you calculated your answer. 55 patients
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6. In 1937, a drug manufacturer attempted to modify sulfanilimide, an antibiotic for streptococcal infections, so that it was easier for children to take.  Sulfanilimide had been used safely as a pill for years; however, most children can’t swallow pills.  A company in Tennessee found they could dissolve drug in ethylene glycol (antifreeze).  The company tested their new solution for flavor, appearance, fragrance, but NOT for toxicity.  They proceeded to ship it all over the country.  Within weeks, scores of children were dead.  
a. Was this legal at the time?  
Yes, as long as the manufacturer believed it was safe this was legal.
b. How and when were federal laws reformed to prevent this from happening in the future?

Initially, the FDA only had the authority to remove products from the market if the FDA could prove that they were harmful and that the manufacturer was aware of this.  In 1938, following the tragedy with sulfanilamide, manufacturers were required to notify the FDA before they marketed a new drug.  However, the burden of proof to show that something was unsafe still rested with the FDA.  In 1962, the law was changed to that manufacturers could not sell new drugs until they had provided the FDA with reputable scientific evidence that the new drug was both safe and effective.  The burden of proof was now on the manufacturer to show that the new drug was safe.  In 1976, similar rules were applied to the marketing of new medical devices.  In short, we have shifted from reaction to tragedy to an attempt to prevent tragedy before it occurs.
7. Consider the differences in regulation of drugs and dietary supplements.

a. If I wish to market a new dietary supplement which I claim will improve immune function, am I obligated to provide scientific data to the FDA indicating that it is safe and/or effective before I can sell it?  
No.  I can not lie on the label, claim it can cure a disease, or sell anything that is known to be unsafe, but I do not have to prove that it is safe or effective.
b. If I wish to market a new drug to treat pancreatic cancer, am I obligated to provide scientific data to the FDA indicating that it is safe and/or effective before I can sell it?

Yes.
8. I wish to market a new dietary supplement.  Circle the statements in the list below that I am legally allowed to put on the product label.  If a statement would not be allowed, indicate why not.
a. Acidophilus, Bifidus & Bulfaricus promote the health of the digestive tract.

Allowed
b. Black Currant Oil contains essential fatty acids that provide dietary support for normal healthy blood lipids and helps to support the cardiovascular system.

Allowed
c. SkinAnswer, a glycoalkaloid skin cream, as a treatment for skin cancer.
Not allowed – claims to cure a disease
d. Ephedra-free Total Lean™ helps dieters increase their metabolism and boost their energy.

e. MGN-3, a rice-bran extract, a treatment for HIV, the virus that causes AIDS. 
Not allowed – claims to cure a disease

f. ZantrexTM-3 promises 546% more weight loss than the leading ephedra-based diet pill and that's a fact. Here's another fact: Zantrex-3 is way beyond ephedra, way beyond fat-burners, way beyond everything on the market today. Zantrex-3 is a new category of bifurcated weight loss compounds providing both rapid weight loss and incredible energy combined into a single power-packed Super Pill. New Zantrex-3 is so powerful you won't find it in some Wal-Mart next to some "Flintrock" vitamin for kiddies.
Allowed
g. BeneFin, which is produced from shark cartilage, as a treatment for cancer.
Not allowed – claims to cure a disease

Note – all of these are real examples.  FDA pursued legal action against statements that were not allowed.
9. In class, we discussed how basic and applied research to develop new medical technologies is funded.  Contrast the role of the NIH and industry in providing funding to support medical research in the United States.

The NIH funds most of the basic, health-related research carried out in the US.
Industry funds most of the applied, health-related research carried out in the US.

10. List the major surgical steps involved in implanting an AbioCor total artificial heart.

Surgeons implant energy-transfer coil in the abdomen.
The chest is opened and patient is placed on a heart-lung machine.
Surgeons remove the right and left ventricles of native heart. 
Atrial cuffs are sewn to native heart's right and left atria.
A plastic model is placed in the chest to determine the proper placement and fit of the heart in the patient.
Grafts are cut to an appropriate length and sewn to the aorta and pulmonary artery.
The AbioCor is placed in the chest. Surgeons use "quick connects" to connect heart to the pulmonary artery, aorta and left and right atria. 

All of the air in the device is removed.
The patient is taken off the heart-lung machine.
Extra Credit:

1. Stan Jones, the libertarian candidate for senate from Montana, consumed large quantities of colloidal silver just before Y2K because he was afraid that antibiotics would become difficult to obtain.  What color did his skin turn as a result?

Blue
2. Karl Rove is known as the political strategist responsible for George W. Bush’s successful presidential campaign.  A new strategist has recently emerged in John Kerry’s presidential campaign, and Democrats are saying, “Look out, Karl!”  Who is the new chief image-maker for the Kerry campaign?

Bob Shrum
3. What recently restored Dr. RRK’s faith in e-humanity?
 Knopf’s Poem-a-Day e-mail service
55 patients








