Clinical Epidemiology 2014
Chapter 7 Homework

Prognostic Tests.  
Write out (your own) answers to problems 7.1 and 7.2 in the text, and to additional problems 7.8, 7.11 and 7.12 below. 
7.8. During a rainy month, you watch the weather report and decide whether to carry an umbrella.  Your decision is irrevocable in that, if you decide not to carry an umbrella and head off to work and it rains, you can’t change your mind.  

You are willing to carry an umbrella and not use it 3 times for every time you carry and umbrella and use it.  In other words, being in the rain without an umbrella is exactly 3 times as bad as carrying an umbrella unnecessarily.

The Channel 2 weatherman predicts a 33% chance of rain on every single day of the month.  The Channel 3 weatherman predicts a 50% chance of rain on two-thirds of the days and a 100% chance of rain on one third of the days.  At the end of the month it turns out that it rained on 10 out of 30 days.  It also turns out that every time the Channel 3 weatherman predicted a 50% chance of rain, it didn’t rain; and every time he predicted a 100% chance of rain, it did.

a) What is your threshold probability of rain for carrying an umbrella?

b) If you watched and believed Channel 2, how many days of the month did you carry an umbrella?

c) If you watched and believed Channel 3, how many days of the month did you carry an umbrella?

d) What is the average predicted chance of rain for Channel 2?  What is it for Channel 3? 

e) Which weatherman was better calibrated?

f) Which channel should you watch next month?

11. SAPS-II Score to Predict ICU Mortality

The Simplified Acute Physiology Score II (SAPS II) was designed to predict mortality among ICU patients based on physiologic and clinical factors from the first 24 hours of hospitalization.(1)  It was created using a population of 13,152 ICU patients, randomly divided into a derivation cohort (67% of the patients) and a validation cohort (33% of the patients).  Using the derivation cohort the authors selected 17 out of 37 potential predictor variables to include in the SAPS II score. 

The area under the Receiver Operating Characteristic curve (AUROC) was 0.88 in the derivation cohort and 0.86 in the validation cohort.   

a) 
Based on the AUROC results, can we conclude that overfitting was not a major problem in the derivation of the SAPS-II score?  Explain.

b) Examine the graph below, obtained from the SAPS-II score on the derivation cohort.  You can see observed risk is plotted against the midpoint of predicted risks in groups like 0-10%, 10-20%, etc.  (Note these are absolute predicted risks, not percentiles, which would be very different.)
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i. Can you conclude from this graph that the SAPS-II score was well calibrated in that cohort?  Can you draw that same conclusion for the validation cohort? 



ii.
If you did not know the AUROC given above, would you still be able to conclude from the graph above that the test discriminates well in the derivation cohort? 

c.  The authors compared the 17-variable SAPS II score to an older 14-variable SAPS score in the validation set.  The AUROC was 0.80 for the older 14-variable SAPS score, and as mentioned above, it was 0.86 for SAPS II. 

If you wanted to determine which test (SAPS or SAPS II) to use for your patient, what information in addition to the AUROC would you use to make that determination?

7.12.  (From the 2013 final after editing) A recent New York Times story, “Risk Calculator for Cholesterol Appears Flawed”
 includes the following:

“Last week, the nation’s leading heart organizations released a sweeping new set of guidelines for lowering cholesterol, along with an online calculator meant to help doctors assess risks and treatment options. But, in a major embarrassment to the health groups, the calculator appears to greatly overestimate risk...” 

“After they saw the guidelines and the calculator, Dr. Ridker and Dr. Cook evaluated it using three large studies... They knew the subjects’ characteristics at the start... Then they asked how many had heart attacks or strokes in the next 10 years and how many would the risk calculator predict. 

“The answer was that the calculator overpredicted risk by 75 to 150 percent, depending on the population. A man whose risk was 4 percent, for example, might show up as having an 8 percent risk. With a 4 percent risk, he would not warrant treatment — the guidelines that say treatment is advised for those with at least a 7.5 percent risk and that treatment can be considered for those whose risk is 5 percent.”

a. Is this a problem with discrimination or calibration?  Explain. [2]
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b. The guidelines recommend estimating each subject’s risk using a cardiovascular risk calculator, then managing based on whether the predicted 10-year risk is <5%, 5-7.4%, 7.5-9.9%, or ≥ 10%.  The NYT article included a graph of the overestimation, above, which many of your instructors found confusing.  Josh Galanter (faculty member for 2013 course) gallantly created a calibration plot from these data (below), which should look more familiar.  Explain briefly, step by step, how the data to produce figures like these would be obtained. [3]  (Hint: the X-axis in each case groups patients with predicted risks in the categories above.)
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c. If we assume that, in fact, the risk calculator is overestimating risk, what more do you need to know to conclude that using these overestimated risks with the treatment thresholds in the guidelines will lead to excessive treatment?  Explain.  [2]
1.
Le Gall JR, Lemeshow S, Saulnier F. A new Simplified Acute Physiology Score (SAPS II) based on a European/North American multicenter study. JAMA. 1993 Dec 22-29;270(24):2957-63.



� Kolata G, available at: http://www.nytimes.com/2013/11/18/health/risk-calculator-for-cholesterol-appears-flawed.html
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