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Homework 5

1. Why is the accuracy of a detection test, by itself, a poor indicator of the usefulness of the test.

2. Describe the difference between sensitivity, specificity, positive predictivity, and negative predictivity. Describe situations in which each of these might be the most important single factor to consider.

3. When the Red Cross screens blood for HIV, sensitivity is extremely important. Explain why they cannot simply choose the test that is most sensitive without considering specificity.

4. In the table given below, the columns represent those who have a certain disease, the rows show those who either test positive or negative.

	
	Have disease
	Don’t have disease

	Test positive
	25
	10

	Test negative
	5
	60


What is the prevalence of the disease? Find the values of the test’s Accuracy, Sensitivity, Specificity, Positive Predictivity, and Negative Predictivty.

5. Give an example of numbers for which you have very high sensitivity (at least 99.9%) and very high specificity (at least 99.9%), but the positive predictivity is very low (less than 5%).

6. Go to www.breastcancer.org and search under “false positive.” How well do you feel this site addresses the issue of false positives? Present arguments both for and against the degree of prominence given to false positives on this website.

7. The American Cancer Society site on screening for breast cancer is at www.cancer.org/docroot/CRI/content/CRI_2_4_3X_Can_breast_cancer_be_found_early_5.asp?rnav=cri
How well do you feel this site addresses the issue of false positives?

Download the article “MRI more sensitive for breast cancer: three studies find imaging finds more, but specificity levels unclear.”

8. How do the three studies differ? How are they comparable?

9. What information is missing or unclear in this article?

10. In each of the three studies, what is the prevalence of breast cancer?

11. What are the finds of each study on sensitivity and specificity? Most studies show a trade-off between sensitivity and specificity. When would you want to err on the side of sensitivity? When would you want to err on the side of specificity? Are any of these tests unacceptable, and if so, why?

12. What is the accuracy of each of these tests? Is this number helpful in comparing the tests?

13. Find the positive predictivity and negative predictivity of each test. What do these numbers tell you? 

14. If a friend asked you to recommend either MRI, mammography, or clinical breast exam, what would you say and why?

MRI more sensitive for breast cancer: three studies find imaging finds more, but specificity levels unclear
CHICAGO - Magnetic resonance imaging is significantly more sensitive than 
mammography in screening women at high risk for breast cancer, according 
to several studies presented here. 

Dutch, German and U.S. researchers unveiled their findings at a press 
conference. However, the researchers also offered contrasting findings 
about the specificity of MRI in women they diagnosed with suspected or 
hereditary breast cancer. 

Both the Dutch and U.S. studies found MRI's increased sensitivity resulted in a lower diagnostic specificity, so MRI was likely to produce false-positive results. The German study found MRI specificity not to be compromised. ''The improved sensitivity of MRI screening is very encouraging,'' said Dr. Mark Robson of the Memorial Sloan-Kettering Cancer Centre in New York  City. ''MRI can clearly detect breast abnormalities that are not seen by mammography. Unfortunately, we are finding many of these abnormalities are not cancer.'' 

U.S. study 

Dr. Robson led a study of 54 women with BRCA gene mutations who underwent 
contrast-enhanced MRI of the breast between 1998 and 2002. Women with BRCA 
mutations are at risk for interval breast cancer developing between mammographic screening examinations. 

Findings showed MRI was 100% sensitive for detecting breast cancer, 
including one case not visible on mammography, but that specificity with 
the screening modality was only 83%. 

Biopsies were recommended after 21 (16.3%) of the 129 MRIs performed in the 
study, but only three biopsies resulted in a cancer diagnosis. Two women 
were found to have ductal carcinoma in situ, a precancerous condition, and 
another developed invasive breast cancer. All three women had reportedly 
normal mammograms within six months of their MRI. No woman in the study 
has yet to develop breast cancer within 12 months of MRI. 

Dutch study 

A team of Dutch researchers, led by Dr. Jan Klijn of the Erasmus Medical 
Centre in Rotterdam came to a similar conclusion: MRI has a greater 
sensitivity than mammography, but has a lower specificity. 

As part of the multi-institution Dutch MRI Screening Study, these 
researchers evaluated twice-yearly clinical breast examinations, yearly 
mammography and yearly MRI in 1,905 women at high risk of breast cancer 
due to BRCA mutations or a strong family history of the disease. During a 
mean followup period of two years, 40 breast cancers were found. Many 
(46%) of the tumours were small (1 cm or less in size), and 77% of 
patients had lymph nodes free of cancer cells, indicating cancer had 
remained in the breast. 

Sensitivity for detecting tumours was 16% for clinical breast examination, 36% for mammography and 71% for MRI. The differences in sensitivity were even greater for invasive cancers: 20%, 26% and 83%, respectively. 

However, specificity for the three modalities showed an opposite trend. 
Clinical breast examination had a specificity of 97%, followed by 
mammography at 95% and MRI at 88%. 

''We recommend the routine use of MRI in addition to mammography especially in women with the proven mutations in the BRCA 1/2 genes because these women generally develop rapidly growing tumours and show the lowest sensitivity to mammography because of their young age and dense breast tissue,'' said Dr. Klijn. 

German study 

In contrast to the U.S. and Dutch studies, a German clinical trial 
comparing several different screening methods in women at high risk for 
breast cancer found MRI offered the highest sensitivity but did not 
compromise specificity. 

For these women diagnosed with suspected familial or hereditary breast 
cancer, MRI has the highest sensitivity and the lowest rate of unnecessary 
biopsies, said lead study author Dr. Christiane Kuhl of the University of 
Bonn. ''MRI's increased sensitivity is not achieved at the expense of 
specificity, i.e., the power to identify women who are healthy,'' she 
said. 

At the meeting, Dr. Kuhl and colleagues reported the results of the first 
five years of their prospective study of 462 women with BRCA mutations or 
a strong family history of breast cancer. All women in the study were 
screened each year with MRI, mammography, clinical breast examination and 
ultrasound. 

Over the five-year period, 51 breast cancers were detected in 45 patients. 
MRI had the highest sensitivity for diagnosing breast cancer (96%) 
compared to ultrasound (47%) and mammography (43%). Clinical breast 
examination detected 13 breast cancers (25%). 

Moreover, MRI was associated with the lowest rate of unnecessary biopsies. 
It had a negative predictive value (a measure of the likelihood a negative 
result is correct) of 99.7%, compared to 96.9% with ultrasound and 95.1% 
with mammography. 

Based on their findings, Dr. Kuhl and colleagues concluded MRI of the 
breast should replace mammography to screen woman at risk for familial 
breast cancer. 

Similarly to Dr. Klijn, Dr. Kuhl noted the lower sensitivity of mammography 
in younger women due to the density of their breasts. As well, women with 
BRCA mutations have an increased sensitivity to the effects of the 
radiation used in mammography, which can cause genetics mutations that may 
lead to cancer. 

''In view of the limited diagnostic utility of ultrasound and mammography, 
and the possibly increased radiosensitivity of patients with a BRCA 
mutation, it appears justifiable to use MRI alone for screening mutation 
carriers,'' Dr. Kuhl said. 
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