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Epi 204: Clinical Epidemiology


HOMEWORK SET 5
Do problems 2, 3 and 4 from Chapter 5 of EBD and the following new problems:

7.  To study the Alveolar-arterial (A-a) O2 gradient
 as a predictor of pulmonary embolism (PE; a blood clot in the lungs), investigators reviewed records of 78 patients without significant pre-existing cardiopulmonary disease who were diagnosed with a PE by pulmonary angiogram at two medical centers.(Cvitanic and Marino 1989)  They found that 74 out of the 78 patients with PE had a (previously documented) “increased” A-aO2 gradient.
a) Can you calculate sensitivity or specificity of “increased” A-aO2 gradient for angiographically proven PE from the above summary of this study?  Do so if you can.

b) The clinical decision to obtain pulmonary angiograms was probably influenced by the results of the A-aO2 gradient calculation.  How would this effect the sensitivity/specificity estimates calculated in (a) above?  What would you call this problem? 
8. In the Chapter 4, Problem 10, we showed you ROC curves for Troponin T as a test for myocardial infarction from a study by Keller et al 


(Keller, Zeller et al. 2009) ADDIN EN.CITE  That problem focused on the performance of Troponin T, but the main objective of the study was to compare a new highly sensitive assay for Troponin I with other markers, including myoglobin, creatine kinase MB, and creatine kinase as well as Troponin T, as shown in the ROC curve below. (The order of the legend corresponds to the order of the curves at the left side of the graph.)

[image: image1]
As a review of Chapter 4 material, note that the new Troponin I test is unequivocally better that the other markers at distinguishing between patients with and without myocardial infarction because its ROC curve completely encloses the other ROC curves. .

The methods section for that paper includes the following text, under the heading: "Adjudication of the Final Diagnosis." 

The final discharge diagnosis, which was based on all available clinical, laboratory, and imaging findings, was adjudicated by an expert committee of two independent cardiologists who were unaware of the results of the troponin I assays. If there was disagreement about the final diagnosis, a third cardiologist refereed.

It appears from this that the experts were NOT blinded to the other laboratory tests being evaluated, such as myoglobin, only to the Troponin I assay.

a.) The ROC graph above includes an ROC curve representing the ability of the myoglobin assay to discriminate between MI and non MI patients.  If the independent cardiologists considered the myoglobin result in making their final diagnosis, the myoglobin ROC curve could be biased.  What is the name of this bias? In what direction would expect it to affect the area under the ROC curve?
b.)  Could that bias explain the very favorable results for Troponin I compared with myoglobin?  

c.)(Extra credit)  What if the expert independent cardiologists unblinded to the results of the myoglobin assay were trying to make the myoglobin test look bad in order to make the Troponin I test look good?  Could they do this?  Explain.
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� The A-a  O2  gradient is the difference between the estimated concentration of oxygen in the lungs (the Alveolar oxygen concentration, which depends mostly on what per cent oxygen the patient is breathing), and the arterial oxygen concentration, which can be measured in the laboratory.  An increased gradient suggests there is something interfering with oxygen getting out of the lungs and into the blood.  In this study, an "Increased A-a O2 gradient" (in mm Hg) was defined based on age: > 7 (ages 20-30), >10 (ages 30-40), >14 (ages 40-50), >17 (ages 50-60), and >20 (ages 60-70).
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