Diagnosis

OBJECTIVES: 

1. Correctly interpret and calculate test characteristics such as sensitivity, specificity, accuracy, and likelihood ratios.

2. Accurately interpret an ROC curve and use the results to make clinical, research, and policy decisions (eg, most appropriate cut-points).

3. Recognize when verification (work-up) bias is a threat to study validity and calculate the magnitude of error from such bias.

4. Anticipate the magnitude and direction of the bias when the reference standard is imperfect.

5. Describe how to best design a study to evaluate the characteristics of a diagnostic test.

QUESTIONS:
1. Calculate the LR for a positive and a negative D-Dimer test among patients at low clinical risk for PE. (See handouts from 25 Sept 2003; figure from NEJM Sept 24, 2003.)

2. Which of the following three tests is best for “ruling out” disease:


Sensitivity
Specificity

Test 1:
90%
20%

Test 2:
80%
40%

Test 3:
70%
90%

3. Review page 23 copied from Michaels AD, Frances C. Saint–Frances Guide to Cardiology. Lippincott Williams & Wilkins; 2001. Identify at least two of the 5 conceptual errors on that page. (See handouts from 25 Sept 2003.)

4. What’s wrong with Table 28-2 (Likelihood Ratios for V/Q Scans) from Diagnostic Strategies for Common Medical Problems. 2nd Ed? (See handouts from 25 Sept 2003.)

5. What’s wrong with the definition of likelihood ratios given in Annals of Internal Medicine, 19 August 2003, page 276 (test characteristics of screening mammography)? (See attached.)

6. Based on the article by Maisel (N Engl J Med 2002;347:161-7), will a patient with a BNP value of 110 and a pretest probability of 50% have a post-test probability of CHF of almost 80%? (See handouts from 25 Sept 2003.)

7. A total lymphocyte count (TLC) of 1.45 x 109/L increases the odds of a low CD4 percentage (< 20%) by a factor of 2–4. (True or False) (See attached table from JAMA article.)

8. In the article by Lachs (Ann Intern Med), what is the likelihood ratio for a patient with the following two test results: a negative dipstick but 3 WBCs on spun urine microscopy? (Use Table 4, page 137, in attached article.)

9. Goldman investigated how the exercise stress test improved the ability to predict significant coronary artery disease, over and above a careful history and physical exam. A model that included only items from the history and physical exam had a sensitivity of 83% and specificity of 70%. When the ETT results were added to the model, the sensitivity was 89% and specificity was 75%. What’s the LR+ and LR- for the ETT (as a second test, after the H&P)?

10. An article by Fleisher, Winawer, and colleagues describes the results of a training program to improve the accuracy of the Hemoccult test (Ann Intern Med). The accuracy improved from 60% pre-intervention to 91% post-intervention (several months later). The authors concluded: “if the fecal occult blood test is to be used for early detection, then training and quality control procedures should be implemented.” (See article attached.) What is the accuracy pre-and post-training, given the results below (percentages in the table below are reproduced from Figure 1on page 876)? Assume that for every 100 tests in an actual screening situation 90 will be truly negative, 5 truly moderately positive, and 5 truly strongly positive.




TRUE VALUE



Strong +
Moderate +
Negative


                          n=50
n=50
n=900



                                 percent correct


Pre-
78%
38%
94%


Post-
100%
94%
86%
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