SYSTEMATIC REVIEWS

TAKE-HOME EXAMINATION, 2009
Instructions: Please answer the following questions. You should work alone, but you may refer to your syllabus, class notes, spreadsheets, books, STATA help, or any other source. Your answers must be received by Kirby Lee (systematicreviews2009@gmail.com) by 5pm on May 14, 2009.  
The exam should take less than 2 hours. Keep your answers short and concise. 

Assume that your uncle is a 65 year-old healthy man. He came to UCSF for a routine examination and preventive care.  The medical student who examined him in the Family Practice Clinic heard a loud bruit over his left carotid artery.  He was sent for a doppler ultrasound study of the carotid arteries, which showed 80% occlusion of the left common carotid artery just below the bifurcation, and a 60% obstruction on the right in the same location.  He was referred to a vascular surgeon, who recommended that he begin taking aspirin and scheduled elective carotid endarterectomy on the left side. Your uncle calls you for advice.  He feels just fine.  The vascular surgeon told him that an occasional patient has a major stroke, or even dies during surgery, but that this is “uncommon.”
Some general information: Atherosclerotic vascular disease can cause narrowing of the cerebral arteries.  When these arteries are substantially narrowed, risk of stroke is increased.  Stroke may occur because the narrowed carotid arteries are an excellent site for the formation of a thrombus, which can acutely occlude the carotid, prevent blood flow to the anterior circulation of the brain and cause a stroke. Stroke can also occur if thrombus forms on a carotid plaque, breaks off, and then occludes a smaller cerebral vessel downstream.  Medical therapy for carotid vascular disease consists of thinning the blood somewhat with aspirin to prevent thrombus.  Surgical carotid endarterectomy is performed via an incision in the neck.  The obstructed portion of the carotid is opened, the obstruction removed, and the artery repaired. The surgery itself is fairly risky, as mucking around in diseased carotid arteries can cause pieces of the atherosclerotic plaque to break off, or can provoke thrombosis – both of which can cause perioperative stroke.  The procedure also carries the usual surgical risks, including death, myocardial infarction, bleeding, infection, etc. Surgical techniques for carrying out carotid endarterectomy improved markedly in the late 1980s.

1. The major consideration with regard to the value of carotid endarterectomy for your uncle is the efficacy of surgery.  To determine if carotid endarterectomy reduces risk for stroke, you decide to perform a meta-analysis. You develop a protocol, and define inclusion and exclusion criteria for your analysis. 


a.
What is the research question?


b.
What sources would you search to make sure your search is complete?


c.
What search terms might you use to search Medline?


d.
What inclusion and exclusion criteria would you propose?

2.
Your search finds 5 randomized trials that meet your inclusion and exclusion criteria. The findings of these studies are given below (# with stroke/total number in each group). Use Stata to perform a meta-analysis of these findings using a random effects model.


Proportion with Stroke/Total


Author
Carotid Endarterectomy
No Carotid Endarterectomy

Bent, 1984
49/400
51/439


VA Co-op, 1993
10/211
22/233


ACAS, 1995
12/830
21/831


Kanaya, 1996
7/140
20/142


Beattie, 1997
20/338
41/359

Hint: When you input data into Stata using the data editor, the program guesses whether the data is string or numeric. If you run into trouble using your data later in the problem set, it may be because Stata has guessed this incorrectly. To convert the variable var1 from string to numeric:

destring var1, generate(numvar1)

Then, repeat the analyses with the numeric variables. This problem may also apply in the next exercise.

a. Using a random effects model, what is the summary relative risk and 95% confidence interval?
b. Is heterogeneity present in the summary estimate? If so, which study appears to account for most of the heterogeneity?

c. One of your research colleagues suggests that, by eliminating one of the studies, you can eliminate the heterogeneity in the summary estimate for the remaining 4 studies, and that this should be published as the “best” summary estimate. Can you comment on this approach?
d.  Is there any evidence for publication bias? (please use both the Egger and Begg’s test – recall that both tests are generated with the command: metabias _ES _selogES, egger graph). Do the tests agree? Can you explain why?


e.  Give an example of a subgroup analysis that you might have proposed to conduct prior to reviewing the results of each study (you do not need to perform the analysis, just suggest the subgroup)?

3.
Your uncle decides to have carotid endarterectomy. During his preoperative evaluation, he mentions to the physician that he has had several episodes of substernal chest pain, occurring both with and without exercise, lasting 10 to 20 minutes and relieved with Mylanta.  Since coronary disease increases the risk of surgery, the neurosurgeon decides to schedule your uncle for an exercise thallium test to “rule out” coronary disease. 

Some General Information:  This test has two parts. First the patient is injected with radioactive thallium, which is taken up by active heart muscle.  The patient walks on a treadmill and images are obtained during exercise. The test is later repeated at rest.  If there are focal areas of the myocardium that do not take up thallium with exercise but are normal at rest, this is considered evidence of coronary artery disease and the test is read as positive. The test may also be read as positive if there is ST depression of more than 1 mm on the exercise EKG.  The gold standard is coronary angiography. In most cases, if one or more of the 3 major coronary arteries is occluded more than 50%, the angiogram is considered positive. 

Your uncle completes the exercise thallium test and is told that it is “positive”.  He calls you again to ask what this means.  You are not quite sure what the accuracy of the test is, so you decide to do another meta-analysis. You develop a protocol, and define inclusion and exclusion criteria for your analysis. 

Your search finds 5 studies of the diagnostic accuracy of exercise thallium testing that meet your inclusion and exclusion criteria. The findings of these studies are given below. 


Author
TP
FN
TN
FP

Chae, 1993
116
47
52
28


Christian, 1992
527
51
30
80


Gupta, 1992
  62
14
14
  3


Ho, 1997
  29
  9
10
  3


Mahmarian, 1990
192
29
65
10


Van Train, 1990
290
17
32
32

a.
What is the summary estimate for the positive and negative likelihood ratios? What are the 95% confidence intervals for these estimates?

Hint: STATA code for a +LR is: metan tp fn fp tn, rr random sortby(study) xlab(0.1,1,100) label(namevar=study) t1(Summary LR+)

And STATA code for a –LR is: metan fn tp tn fp, rr random sortby(study) xlab(0.1,1,100) label(namevar=study) t1(Summary LR-)
b.
Is there heterogeneity in the summary LR+ and LR-?

c. In the last 3 studies (Ho, Mahmarian, and Van Train), only patients with positive ETT underwent the gold standard test (coronary angiography). What is the name for this source of potential bias? Which kind of subgroup analysis might you perform to address this problem?
This concludes the exam. Thanks for your participation in this course!
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