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Exam 3
April 28, 2005

The exam consists of 7 questions.  Show all work to receive credit.  Clearly organize your work and draw a box around your final answers.  NEATNESS COUNTS!  Good Luck!
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1. What are the 3 steps it takes to become an organ donor as discussed in class?  Which is the most important step and why?

1. Speak with your family about your decision to donate. 

2. Sign a uniform donor card, and have two family members sign the card as witnesses

3. Carry the card in your wallet at all times.  

Speaking with your family is most important because in the event of death, health professionals will ask your family for consent to donate your organs regardless of what is on the card.  

2. Cardiovascular Disease

a. List THREE risk factors that put a patient at risk for developing cardiovascular disease (CVD)?

tobacco use
lack of physical activity

inappropriate diet

high blood pressure

high serum cholesterol level
b. List TWO screening techniques used to detect people who are at risk for developing CVD?

Blood pressure test 

Serum (or blood) cholesterol level test

Body Mass Index (BMI)
c. What are the normal or desirable levels for these two tests?


BP - <120/<80

Cholesterol - <200

BMI - 18.5-24.9
d. Is CVD of more concern in developing or developed countries? Why?

Developed. Obesity, which leads to high blood pressure and other CV problems, and the consumption of animal products, which leads to high serum cholesterol levels, are more common in developed countries. Also, the life expectancy of people in developing countries is generally much shorter, so the CVD at-risk (older) population is much lower.  Currently, CVD is the leading cause of death in the developed world.  By 2010, it is expected to also be the leading cause of death in the developing world.
e. If a person’s cardiac output is  5.5 L/minute at a heart rate of 75 beats/minute, what is the stroke volume in mL?  How many seconds will it take for this person’s entire 4.9-Liter volume of blood to be pumped through the heart?

CO = HR x SV

SV = CO/HR = (5.5 L/minute) / (75 beats/minute) = 0.073 L = 73 mL per beat

(4.9 L) / (5.5 L/minute) = 0.89 minutes = 53.5 seconds
3. 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.

c. The following are three actual internet ads for herbal supplements.  If you were employed by the FDA to monitor and investigate these ads please underline statements you see that may not follow legal guidelines in the United States.  Explain your choices.
(1)  B.A.V. - Immune System Anti-Viral Support Formula - is a botanical alternative medicine formulation which provides herbal ingredients that have historically been shown to have anti-viral activity. Several herbs in this formulation are known for their proven ability to both enhance & strengthen the human immune system. 
This immunity support formulation kills germs that cause fevers and infections. B.A.V. (Botanical Anti-Viral) also increases the body's natural resistance system, increases the body's capacity to withstand a successful viral invasion, and boosts the body's ability to recuperate. Fevers of all kinds, including the rare typhoid, malaria, and meningitis, have been successfully treated and/or prevented by these herbal ingredients. 
This formulation also provides effective blood purification and detoxification. It is difficult to overestimate the importance of maintaining a healthy supply of blood for proper functioning of the body's immune system. The blood performs many vital functions which sometimes become overtaxed during exposure to acute and chronic cellular diseases. Likewise, many ailments and diseases are the result of impurities & toxins in the bloodstream. The blood is therefore a primary target for effective medicinal intervention. This formulation could properly be called “alterative”, meaning that it gradually changes the properties of the blood from unhealthy to healthy. In doing so, toxins & wastes are filtered out, poisons are killed, vital salts are adjusted & balanced, nutrients are furnished, and important plasma substances are strengthened & enhanced. 

(2) New herbal supplement product uses green tea and cinnamon for controlling diabetes 
There's a new nutritional supplement available for people suffering from Type 2 diabetes. It's called The Body Rejuvenator, marketed by Lafayette Miracle Solutions. It contains two key ingredients -- green tea extract and cinnamon. The first thing to realize is that nutritional supplements can very successfully control blood sugar in diabetics. Both green tea and cinnamon are well-known to help control blood sugar so that you don't have such wild blood sugar swings (and potentially don't need as much insulin either). Also, there are many other benefits documented from taking both green tea and cinnamon. Green tea is noted for its anti-cancer effects, as well as its ability to aid in weight-loss, which is something that diabetics are typically concerned with. 

(3) Saw Palmetto (410 mg)
For many years this great herb has been taken as a hormone regulator and a fighter of diseases of both male and female reproductive organs with much success. Problems such as enlarged Prostate Gland, Impotency, Reproductive Organs (men & women), Sexual Stimulant and Breast Enlargement in small women, have had much success.
SAW PALMETTO is being used for enlarged Prostate more than any other herb, but do not forget that this great herb is of great help to both men and women as already mentioned. This herb can be added to the Ultra Prost formula for more support for those with special needs. 
DISCLAIMER: Our products are not intended to diagnose, cure, treat, mitigate, or prevent a disease or illness. Results may vary per person. 
All claims relating to cure or treatment of a specific disease have been underlined.
4. 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.
5. Marburg Virus 
From the New York Times:

UÍGE, Angola, April 16 - For nearly four weeks, teams of health experts have been trying to set up a rescue operation in this town of windowless, crumbling buildings with no running water, intermittent electricity, poor sanitation and a perennially jammed telephone network.

They are trying to contain the worst outbreak of one of the world's most frightening viruses, known as Marburg. But with the death toll rising every day, no one is predicting success soon.

A cousin of Ebola, the Marburg virus has erupted periodically in Africa in sudden, gruesome epidemics, only to disappear just as mysteriously. This time it has struck with a vengeance, killing 9 out of 10 people infected - a total of 230 people so far, including 14 nurses and 2 doctors who cared for the sick.

If a faculty member at the University of Texas had an exceptionally innovative idea for a new diagnostic test to rapidly determine who was infected with this disease, what US agency would be most likely to fund research to develop the diagnostic?

NIH
Would you be willing to serve on a team to test this new diagnostic kit in the field if you were qualified?  If so, under what conditions or stipulations?

Discuss three of the five criteria for judging the merit of a study from this “most likely” funding source.
(1) SIGNIFICANCE:  Does your study address an important problem? If the aims of your application are achieved, how do they advance scientific knowledge?  What will be the effect of these studies on the concepts or methods that drive this field?

(2) APPROACH:  Are the conceptual framework, design, methods, and analyses adequately developed, well integrated, and appropriate to the aims of the project?  Do you acknowledge potential problem areas and consider alternative tactics?

(3) INNOVATION:  Does your project employ novel concepts, approaches or methods? Are the aims original and innovative?  Does your project challenge existing paradigms or develop new methodologies or technologies?

(4) INVESTIGATOR:  Are you appropriately trained and well suited to carry out this work?  Is the work proposed appropriate to your experience level as the principal investigator and to that of other researchers (if any)?

(5) ENVIRONMENT:  Does the scientific environment in which your work will be done contribute to the probability of success?  Do the proposed experiments take advantage of unique features of the scientific environment or employ useful collaborative arrangements?  Is there evidence of institutional support?

6. Suppose you are designing a clinical trial to compare the performance of a new thrombolytic agent to dissolve blood clots associated with acute myocardial infarction.  You design a trial to compare the new agent to the standard of care, streptokinase.  You choose the 30 day mortality as your primary endpoint.  There will be some statistical uncertainty associated with the measured mortality rate in the treatment and control groups.  Your goal in selecting the sample size for the trial is that this uncertainty be significantly less than the difference in the mortality 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 mortality rate in the group treated with the new drug stent of 5 %, while the expected restenosis rate in the group treated with the current stent is 7 %.  You calculate a standardized difference of 0.19.  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. 




900 patients
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c. If the mortality rate for the new drug was expected to be 1%, would the required sample size increase or decrease?
Decrease.

d. List one secondary outcome you would want to monitor in this trial.
Cost, percentage of patients who have a stroke (complication rate)

7. Suppose we wish to track the progress of a promising new drug through all stages of development and testing.

a. How long does it typically take for a promising new drug to go from the research lab to the market in the United States?

15 years
6.5 years in preclinical trials

1.5 years in phase I trials

2 years in phase II trials

3.5 years in phase III trials

1.5 years to obtain regulatory approval
b. Describe the phases of study researchers must go through to develop a new drug before it can be marketed. For those phases of study which involve giving the drug to patients, give the typical number of patients involved and the goals of the clinical trial.

Laboratory and animal studies to determine which candidate drugs should be tested in patients
Phase I – 20-100 healthy volunteers, goal is to test safety and establish safe dosage
Phase II – 100-500 patients, goal is to test efficacy and look at side effects

Phase III – 1000-5000 patients, goal is to confirm efficacy, monitor side effects with long term use

c. What fraction of promising drug candidates actually make it to the market?

About 1/5,000 drugs which begin laboratory tests actually make it to the market

d. What is the cost of developing a new drug today in the US?

$360-$800 million per drug
e. Recently, several drugs to treat arthritis were withdrawn from the market or given a black box warning.  Why were the problems with these drugs not discovered until after the FDA had approved their sale?

Following FDA approval, post-licensure surveillance is often required to monitor for adverse events.  The clinical trials that are carried out prior to approval are often too small and too short to detect rare adverse events.
Extra Credit:
Dr. Maurice Hilleman died recently.  Dr. Kortum read a quote from his obituary which stated, “I think it can be said without hyperbole that he was a scientist who saved more lives than any other modern scientist.” 
What was Dr. Hilleman’s contribution to medical science?

How many lives per year are saved as a result of his work?

900 patients








