Clinical Epidemiology 2013:  HW#8



____________________

Chapter 8 & 9 Homework





NAME

Combining tests and quantifying benefits and harms of treatments
1.  Write out (your own) answers to problem 8.1 in the text.

2.  Do new problems 8.6 and 8.9 below.

3.  Write out (your own) answers to problem 9.1 in the text.
4.  Do new problems 9.14 and 9.18 below.

8-6.  McIsaac Score and Rapid Antigen Detection Test

In Chapter 5, Problem 8 (HW-5) we mentioned a study by Tanz et al.,1()
 which found that the observed sensitivity and specificity of the rapid antigen detection test for group A streptococcus (cause of “strep throat”) depended on the prior probability of strep throat.  In that study, the prior probability was estimated using the McIsaac Score, which gives 1 point for each of the following items (range of scores 0 to 5):

· History of temperature of >38°C

· Absence of cough

· Tender anterior cervical lymph nodes

· Tonsillar swelling or exudates

· Age of <15 years


a. If clinicians used some of these same criteria to decide which children to enroll in the study, what bias would this cause, and how would it affect the apparent sensitivity and specificity of a McIsaac score ≥ 3 as a test for strep throat? 


Recall that the study showed that the sensitivity and specificity of the rapid antigen detection test varied with the prior probability of strep.  In other words the sensitivity and specificity were different depending on the McIsaac clinical symptom score.  

b. Using terminology from Chapter 8, how can we describe the relationship between the McIsaac Score and the rapid antigen detection test?

c. Table 5 from that paper is reprinted below.  The text says: "Table 5 shows that McIsaac scores >2 were significantly associated with positive results for each diagnostic test.  No other information about the odds ratios in Table 5 is included.  


TABLE 5 Odds Ratios for Positive Diagnostic Test Results With McIsaac Scores of >2*
	Test

	Odds Ratio (95% CI)

	P


	


	Rapid antigen detection test (RADT)

	3.44 (2.66–4.44)

	<.001


	Laboratory blood agar plate (BAP) culture 

	2.81 (3.20–3.60)

	<.001



	


*The baseline score level was 0 to 2.

i. What is being compared in this table?

ii. Can you find an obvious error (internal inconsistency) in the table?

iii. In Chapter 5, page 104-106, we discussed how the term "spectrum bias" is sometimes used to describe non-independence (conditional on disease status) between two tests, where one test is a clinical assessment like the McIsaac score and the other test is a laboratory test like the rapid test.  Do these odds ratios provide evidence of significant spectrum bias?  (Ignore the error identified in ii above.)  

8.9  Predicting perineal lacerations (6 points, plus 1 point extra credit)
Hamilton et al. 2


( ADDIN EN.CITE )
 studied predictors of third and fourth degree perineal lacerations (TFPL) among 25,150 women who vaginally delivered term (( 37 weeks) cephalic presenting singleton births at 4 hospitals in the Baltimore- Washington DC area.   They did recursive partitioning using 16 possible predictor variables and came up with the chart reprinted below.  The large numbers in each box are estimated probabilities.  Thus, the 3.5% in position A reflects the overall prevalence of TFPL just after delivery.  (Note: numbers for second stage refer to duration in minutes.)
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a.)
What would be the estimate from this tree of the risk of a TFPL for a 30 year old woman similar to those in this study with no episiotomy, a BMI of 30 and a 115-minute second stage? 
b.)
 Recursive partitioning divides subjects into a limited number of boxes (“terminal nodes”) each with an associated probability of the outcome, so there are only a limited number of possible probability results from these models.  On the other hand, true probabilities of the outcomes for some subjects might be higher or lower than the average in their terminal node.  Do you think that your estimate from part (a) is likely to be a bit high, a bit low, or just right?  Explain.


c.)   The cutoffs in the figure above (e.g., birth weight ( 3634 g) are not round numbers.  Why is this?  (1 point)

d.)
The figure above was developed on the entire dataset of 25,150 births, i.e., there was no separate validation dataset.  If the figure above were applied to a new population of births, how would you expect its performance to differ? (1 point)


e.) 
One possible use of this type of research is to help clinicians who are managing labor to estimate the risk that a woman in labor will develop a TFPL, to aid in delivery decisions.   Why is inclusion of birth weight in several branch points problematic for this?
(2 points)
9-14. Clopidogrel (Plavix) for TIA
The Fast Assessment of Stroke and TIA to prevent Early Recurrence (FASTER) Trial was a randomized controlled trial of clopidogrel (Plavix®) vs. placebo to prevent stroke at 90 days in patients within 24 hours of TIA3


( ADDIN EN.CITE )
  All patients in the trial received aspirin.  Here are the results: 

	 
	Stroke
	No Stroke
	TOTAL

	Clopidogrel
	14
	184
	198

	Placebo
	21
	173
	194


A protocol referring to this study stated 

“… clopidogrel combined with aspirin reduced the 90-day risk of stroke by 36% compared to aspirin alone in a pilot trial of 392 patients treated acutely after minor stroke or TIA, and it was well tolerated.”

a)  To what measure of treatment effect (e.g. RR, OR, RRR, ARR, etc.) does the 36% refer?

b)  Based on this study result, how many TIA patients do we have to treat with clopidogrel plus aspirin instead of aspirin alone to prevent 1 from having a stroke in the subsequent 90 days?

c.
Generic clopidogrel recently became available, but prices vary enormously (from < $15/month at Costco to $175 or more at CVS according to Consumer Reports (http://www.consumerreports.org/cro/news/2012/05/prices-on-the-new-generic-plavix-vary-widely-so-shop-around/index.htm).  We’ll use $1 per pill to keep it simple.
 

A 90-day course of clopidogrel requires 97 pills (each 75 mg).  This is because the first dose is 8 pills, then 1 pill per day afterwards.   At the price of $1 per pill, how much does it cost in Plavix alone to prevent 1 stroke at 90 days in a TIA patient (whom you can treat within 24 hours of symptoms onset).

9-18. Theophylline and behavioral problems in school

Rachelefsky et al. 4()
 investigated the possibility that oral theophylline might increase symptoms of hyperactivity in children using a randomized, double-blind trial, which included teacher hyperactivity ratings (higher scores are worse) before and after study medication.   Table 4 from that study is shown below:
Table 4.  Teacher Behavioral Assessment Score Pre- and Post-treatment

	Group
	Pre-treatment
	Post-treatment
	Post –  Pre
	Time

	
	
	
	
	(p-value)*

	Drug
	14.0 ± 14.3
	19.3  ± 18.2
	5.3 ± 5.9
	0.04    (i)

	Placebo
	9.0 ± 12.0
	5.5 ± 9.9
	-3.5 ± 4.7
	0.04   (ii)

	Treatment p-value*
	0.44

(iii)
	0.08

(iv)
	0.004

(v)
	 


Results are average scores ± SD.  Score is sum for 53 items, each of which was scored as: 1, as much as other students; 2, somewhat more than other students; 3, much more than other students.

* t-tests

a.
Five P-values are presented in this table.  For each P-value, what null hypothesis does it test?  (5 points total – 1 for each)
b.  
Which P-value is the most clinically relevant? (1 point)
c.   
What is the best numeric estimate of the effect of taking theophylline on the teacher behavioral assessment score?  (1 point)


d.
[Extra credit]  TN defines a "Type 3 error" as a mistake – something you publish that can't possibly be right that afterwards causes you to shake your head and wonder how you, your coauthors, and all the reviewers and editors missed it.    Can you find the Type 3 error in this table? (1 extra credit point)



e.
[Glory only, no points, because it's biostatistics topic]  Is there a problem with using t-tests for any of these comparisons?  What kinds of t-tests were they?
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