Epi 204 Chapter 2 Problem Set

Reliability

Due 1 pm 10/1/2015

Do problem 1 from EBD Chapter 3.
Do additional problems 7, 8, 9 and 19 below. 
7. Are negative and positive tests always equally informative?  
Give a REAL example where a positive test is very informative and a negative test is not?  What are the characteristics of such a test?

8.  Anal-Cranial Inversion

We are big Car Talk fans.  (It's a call-in radio show on National Public Radio.)   Imagine our delight when we heard a "puzzler" about diagnostic tests! 

Ray: Hi, we're back. You're listening to Car Talk with us, Click and Clack, the Tappet Brothers, and we're here to talk about cars, car repair, and the final Puzzler of the current Puzzler season. 

Tom: So I should, like, savor this one? It's going to be a doozy, isn't it? A real season-ending splash. 

Ray: Jerk. All right. There's a rare disease sweeping through your town … and the disease is called ACI, and it produces irreversible anal-cranial inversion.
 You may have noticed that my brother has it. Now, of all people exposed to ACI, only 0.1 percent actually contract it. OK? 

Tom: Point one percent. 

Ray: A tenth of a percent. OK? 

Tom: Zero point one percent. 

Ray: And if you catch it early, before the symptoms present, you can get treatment and maybe you can be cured. Fortunately, there's a diagnostic test, which can detect ACI up to a year before the inversion occurs. So anyway, you go to your doctor and he administers the test, and it comes out positive. 

Tom: Yeah? 

Ray: And you say, "Oh, I'm done for." Then you're getting a little bit encouraged. You say, "Wait a minute, doc. Is this test 100 percent accurate? And he says, "Well, not really, but it's 95 percent accurate." 

Tom: Ninety-five percent accurate. 

Ray: All right? He says, in other words, 5 percent of the people who take the test will test positive but they don't really have it. The question is: What are the chances that you will actually have an irreversible anal-cranial inversion?

Note: Ray's terminology is not very precise. Assume sensitivity = 100%, specificity = 95%, and prior probability = 0.1%.  Also assume that the question is asking for posterior probability -- i.e., we're not talking about treatment efficacy. 

9.  CT Abdomen for appendicitis in children

Kaiser 1()
 et al evaluated computed tomography as a diagnostic test for acute appendicitis in children.  Their CT results for 317 children with high clinical suspicion for acute appendicitis were as follows:

	
	Appy +
	Appy -
	Total

	CT +
	131
	12
	143

	CT −
	4
	170
	174

	Total
	135
	182
	317


a. What were the sensitivity, specificity, LR+ and LR– for CT scanning for appendicitis? 

b. Assume that the children were consecutively sampled, so that the prevalence of appendicitis was 135/317 = 42.6%.  What is the posterior probability of appendicitis after a negative CT scan in this population?

c.  The treatment for appendicitis is appendectomy, now often done laparoscopically.  Assume that it is 3 times as bad to fail to operate on a patient with appendicitis as it is to operate on a patient who does not have appendicitis.  If that is the case, what should be the threshold probability for performing an appendectomy?

d. We now consider the radiation "cost" (T) of the CT scan.  For now, we will ignore the dollar cost.  The estimated lifetime risk of a fatal malignancy from an abdominal CT scan in children is about 1/1000. Assume that you would be willing to do 100 unnecessary appendectomies to avoid causing a fatal malignancy. In that case, 100C = 1000T.  So this would mean the radiation cost of the test would be 0.1C.  Incorporate this cost into a  calculation to determine the range of prior probabilities of appendicitis at which you should do a CT scan.  Show your work; don't just use the spreadsheet.  Include an "X-graph" showing the relationship between C, B and T, labeling the no treat-test and test-treat thresholds.  (HINT: you can assign an arbitrary number to any of these values to calculate the others, e.g., say C = 1000.) 
e. What would happen to the range calculated in part (d) above if you included the financial cost of the scan as well?  (Answer in general terms only.) 

3-19. Accuracy of “Classic Triad” for Spinal Epidural Abscess

Spinal epidural abscess (SEA) is a rare but potentially devastating infection in the space next to the spinal cord.  Davis et al2


( ADDIN EN.CITE )
 did a case-control study of the accuracy of the “classic triad” of fever, spine pain, and neurologic deficit to predict spinal epidural abscess in emergency department patients.  From the abstract: “Controls were

hand-matched 2:1 to each SEA patient based on age and gender….    A total of 63 SEA patients were hand-matched to 126 controls with spine pain.”  The results were as follows:
	
	
	Spinal Epidural Abscess
	

	
	
	Yes
	No
	

	"Classic Triad"
	Present
	5
	1
	6

	
	Not Present
	58
	125
	183

	
	
	63
	126
	


The authors’ Table 1 reports a positive predictive value of the “classic triad” as 5/6 or 83.3%.

a. What is the sensitivity of the “classic triad” for spinal epidural abscess?

b. What is the specificity of the “classic triad” for spinal epidural abscess?

c. What proportion of this study sample had spinal epidural abscess?

Your ED patient has a history of IV drug abuse and needle sharing and is therefore at risk for spinal epidural abscess.  He has the classic triad of fever, spinal pain, and neurologic deficit.  

d. Based on the results of this study, what is the best estimate for your patient’s probability of spinal epidural abscess? (Hint: This is a trick question.)
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� If you search Google Images for "Anal Cranial Inversion" you can see what it looks like.





