Example Cases for Session 4: Assessing a Document on Diagnosis

Seattle, WA, Small Group November 3, 2008 2:00-2:50

(Exercise 1 adapted by Peter Tarczy-Hornoch MD from cases developed Fall 2007

by Robert J Flaherty, MD MIDM/CREM course chair, Montana State)
Your Medical Practice: You are a Family Physician in Lewistown, MT. Your practice involves adult and adolescent medicine, pediatrics, obstetrics, gynecology and dermatology. You also do some surgery and orthopedics.

A. Exercise 1

Karen Selby calls you to say that her mother, Seraphina Capelli, a long time patient of yours, seems to be having more problems with her memory and sometimes gets a little confused. Karen would like to make an appointment for you to check Seraphina. You are concerned that Seraphina might be developing a dementia, like Alzheimer’s Disease, and you wonder what would be the best test to screen her for dementia.

You find this abstract:

Holsinger T et al. Does this patient have dementia? JAMA. 2007 Jun 6;297(21):2391-404. PMID: 17551132 (Abstract modified for class use)
CONTEXT: While as many as 5 million individuals in the United States have dementia, many others have memory complaints. Brief tests to screen for cognitive impairment could help guide dementia diagnosis. OBJECTIVE: To review the literature concerning the practicality and accuracy of brief cognitive screening instruments in primary care. DATA SOURCES: A search of MEDLINE (including data from AIDSLINE, BioethicsLine, and HealthSTAR) and psycINFO was conducted from January 2000 through April 2006 to update previous reviews. STUDY SELECTION: Studies of patients aged 60 years and older and use of an acceptable criterion standard to diagnose dementia were considered. DATA EXTRACTION: Studies were assessed by 2 independent reviewers for eligibility and quality. A third independent reviewer adjudicated disagreements. Data for likelihood ratios (LRs) were extracted. DATA SYNTHESIS: Twenty-nine studies using 25 different screening instruments met inclusion criteria; some studies evaluated several different instruments, thus, information could be examined for 38 unique instrument/study combinations. RESULTS: For the commonly used Mini-Mental State Examination, the median LR for a positive result (LR+) was 6.3 (95% confidence interval [CI], 3.4-47.0) and the median LR for a negative result (LR-) was 0.19 (95%CI, 0.06-0.37). Briefer approaches are available but have not been studied as frequently. Reports from an informant that the patient has memory loss yields an LR+ of 6.5 (95% CI, 4.4-9.6) for dementia. The Memory Impairment Screen takes 4 minutes to ask 4 items and has an LR+ of 33 (95% CI, 15.0-72.0) and an LR- of 0.08 (95% CI, 0.02-0.3). Clock drawings are helpful in 1- to 3-minute forms, but must be scored appropriately and sensitivity to mild forms of impairment can be low. CONCLUSIONS: Clinicians should select 1 primary tool based on (1) the population receiving care; (2) an awareness of the effects of educational level, race, and age on scoring; and (3) consideration of adding 1 or 2 other tools for special situations as needed.

Question: Which diagnosis statistics does the abstract present/discuss? Sensitivity? Specificity? Positive predictive value? Negative predictive value? Prevalence? Pre-test probability? Likelihood ratio?

Pick some different pre-test probabilities or prevalences and see how the three highlighted tests perform (Post=Pre/(Pre+1-Pre)/LR) or use LR nomogram in slides)

Which would be the best test to use to screen Seraphina for dementia?
B. Exercise 2

After hearing the appendicitis examples in lecture today, you are wondering if there is a better non-invasive test for appendicitis since history and physical don’t seem that good. You do a PubMed search using the Clinical Query option checking the “diagnosis” checkbox.

You find this abstract:

Chan I, Bicknell SG, Graham M. Utility and diagnostic accuracy of sonography in detecting appendicitis in a community hospital. AJR Am J Roentgenol. 2005 Jun;184(6):1809-12

OBJECTIVE: The purpose of this study was to determine the utility and accuracy of sonography in diagnosing acute appendicitis in patients with suspected acute appendicitis in a general community hospital. MATERIALS AND METHODS: All reports relating to appendicitis were retrospectively obtained from archived transcription reports of nine radiologists from a geographically constrained hospital between December 1999 and December 2003 by a search on the keyword "appendicitis." These files were correlated with the histopathology reports from surgical appendectomy or findings from clinical follow-up during the same period. A survey eliciting the views of five local surgeons on the utility of sonography for the detection of acute appendicitis was also collected. RESULTS: Sonography reports for 667 patients (mean age, 34 years; range, 6-93 years) were obtained. Of these, a total of 174 had pathologically proven appendicitis and 145 had positive findings for appendicitis on sonography. The accuracy was 92%; sensitivity, 83%; and specificity, 95%. The positive predictive value was 86%, and the negative predictive value was 94%. Three of the five surveyed surgeons indicated they used sonography less than 25% of the time, with none using it more than 75%. CONCLUSION: The sensitivity, specificity, accuracy, and positive and negative predicative values of sonography performed by general radiologists in a community hospital are comparable to statistics quoted in the literature for academic institutions. The most common error was the tendency to misclassify appendixes under 6 mm. Most surgeons surveyed stated their use of sonography would increase if sonography yielded a sensitivity and specificity of 85% or greater.
Question: Which diagnosis statistics does the abstract present/discuss? Sensitivity? Specificity? Positive predictive value? Negative predictive value? Prevalence? Pre-test probability? Likelihood ratio?

Calculate the likelihood ratio (LR=Sensitivity/(1-Specificity)

Pick some different pre-test probabilities or prevalences and see how this test performs (Post=Pre/(Pre+1-Pre)/LR) or use LR nomogram in slides)

Is this a better test than physical examination/history (see slides) or not?
C. Exercise 3

Klara Smith at the end of her visit to you for a sinus infection says “By the way there was this article in the Seattle Times on December 12 with the headline Even top docs missing signs of cancer on mammogram. I’m due for my annual mammogram this spring and now I am worried they will miss something. What do you think?”. You tell Klara you will look into this and call her back. You find the Seattle Times article by going to www.seattletimes.org and then track down the following abstract which is about a three-state study led by Seattle's Group Health Cooperative (bold edits to abstract made for purposes of this exercise):

Miglioretti DL, Smith-Bindman R, Abraham L, Brenner RJ, Carney PA, Bowles EJ, Buist DS, Elmore JG. Radiologist characteristics associated with interpretive performance of diagnostic mammography. J Natl Cancer Inst. 2007 Dec 19;99(24):1854-63. Epub 2007 Dec 11. 
BACKGROUND: Extensive variability has been noted in the interpretive performance of screening mammography; however, less is known about variability in diagnostic mammography performance. METHODS: We examined the performance of 123 radiologists who interpreted 35895 diagnostic mammography examinations that were obtained to evaluate a breast problem from January 1, 1996, through December 31, 2003, at 72 facilities that contribute data to the Breast Cancer Surveillance Consortium. We modeled the influence of radiologist characteristics on the sensitivity and false-positive rate of diagnostic mammography, adjusting for patient characteristics by use of a Bayesian hierarchical logistic regression model. RESULTS: The median sensitivity was 79% (range = 27%-100%) and the median false-positive rate was 4.3% (range = 0%-16%) [false positive rate is equal to 1 minus the specificity of the test]. Radiologists in academic medical centers, compared with other radiologists, had higher sensitivity (88%, 95% confidence interval [CI] = 77% to 94%, versus 76%, 95% CI = 72% to 79%; odds ratio [OR] = 5.41, 95% Bayesian posterior credible interval [BPCI] = 1.55 to 21.51) with a smaller increase in their false-positive rates (7.8%, 95% CI = 4.8% to 12.7%, versus 4.2%, 95% CI = 3.8% to 4.7%; OR = 1.73, 95% BPCI = 1.05 to 2.67) [false positive rate is equal to 1 minus the specificity of the test] and a borderline statistically significant improvement in accuracy (OR = 3.01, 95% BPCI = 0.97 to 12.15). Radiologists spending 20% or more of their time on breast imaging had statistically significantly higher sensitivity than those spending less time on breast imaging (80%, 95% CI = 76% to 83%, versus 70%, 95% CI = 64% to 75%; OR = 1.60, 95% BPCI = 1.05 to 2.44) with non-statistically significant increased false-positive rates (4.6%, 95% CI = 4.0% to 5.3%, versus 3.9%, 95% CI = 3.3% to 4.6%; OR = 1.17, 95% BPCI = 0.92 to 1.51) [false positive rate is equal to 1 minus the specificity of the test]. More recent training in mammography and more experience performing breast biopsy examinations were associated with a decreased threshold for recalling patients, resulting in similar statistically significant increases in both sensitivity and false-positive rates. CONCLUSIONS: We found considerable variation in the interpretive performance of diagnostic mammography across radiologists that was not explained by the characteristics of the patients whose mammograms were interpreted. This variability is concerning and likely affects many women with and without breast cancer
Question: Which diagnosis statistics does the abstract present/discuss? Sensitivity? Specificity? Positive predictive value? Negative predictive value? Prevalence? Pre-test probability? Likelihood ratio?

Calculate the likelihood ratio (LR=Sensitivity/(1-Specificity) of the mammogram test for breast cancer when interpreted by:

· Radiologists in academic medical centers
· Radiologists not in academic medical centers (“other radiologists” above)

· Radiologists spending 20% or more of their time on breast imaging
· Radiologists spending less than 20% of their time on breast imaging

What do you tell Klara?










































