Clinical Epidemiology 2014

HW#8, Chapters 8 and 9
Multiple Tests and Randomized Trials.  
Write out (your own) answers to problems 8.2.b,c,d (you can skip 8.2.a) and additional problems 8.6 and 8.9 below. 
Write out (your own) answers to problem 9.1 and additional problems 9.14, 9.16 and 9.17 and 9.19.  

This looks like a lot, but many of these problems are short and straightforward.
CHAPTER 8 ADDITIONAL PROBLEMS

8-6.  McIsaac Score and Rapid Antigen Detection Test

Tanz et al. 1()
 studied the sensitivity and specificity of a rapid antigen detection test for group A strep in 1848 children 3 to 18 years of age who were evaluated for acute pharyngitis; a laboratory throat culture was the "gold standard."  They found that the sensitivity of rapid antigen detection depended on the prior probability of strep throat, which was estimated using the McIsaac Score.  The McIsaac score 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 items 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? 

b.  (skipped)
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."  
TABLE 5. Odds Ratios for Positive Diagnostic Test Results With McIsaac Scores of >2

	Test

	Odds Ratio (95% CI)

	P


	


	Rapid Antigen

	3.44 (2.66–4.44)

	<.001


	Throat 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. What is an obvious error 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 antigen detection.  Do these odds ratios provide evidence of significant spectrum bias/nonindependence?  (You can assume any difference between the two odds ratios is due to random error.)  Explain. 

8.9  Predicting perineal lacerations 
Hamilton et al2


( 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 used 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. 
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a.)
What analytic technique is used to generate figures like this? (1 point)


b.)
What would be your best estimate of the risk of a TFPL for a woman similar to those in this study with no vacuum delivery, no forceps, no episiotomy, a BMI of 30 and a 117-minute second stage? (1 point, plus 1 point extra credit if the answer is “extra” precise.)


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


d.)  
skipped
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?
(1 point)

CHAPTER 9 ADDITIONAL PROBLEMS

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 a Transient Ischemic Attack (TIA; a temporary neurologic deficit that can be a sign of an impending stroke).3


( 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 report 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.  Currently clopidogrel costs about $1 per 75 mg pill (www.InternationalPharmacy.com accessed 10/30/14) and the full 90-day course actually requires 97 pills.  Based on this study, what is the approximate medication cost to prevent one stroke at 90 days in TIA patients treated with clopidogrel?
9-16. Occasionally, due to fetal stress during labor, the fetus passes meconium stools, staining the normally clear amniotic fluid.  If newborns inhale this meconium with their first breaths it can injure their lungs, causing meconium aspiration syndrome (MAS), a potentially life-threatening disorder.  For this reason, when babies are born through meconium-stained amniotic fluid, the delivering clinician often tries to suction any meconium out of the nose and mouth before the babies take their first breath.

Vain et al 4()
 did a randomized trial of such suctioning to prevent MAS.  Here is a 2x2 table summarizing the results of this study:  

	
	MAS
	No MAS
	Total
	Risk

	Suction
	52
	1211
	1263
	4.12%

	No Suction
	47
	1204
	1251
	3.76%

	Total
	99
	2415
	2514
	


a) What is the Risk Ratio (RR) for MAS of suctioning compared to not suctioning?

b) What is the Absolute Risk Reduction of suctioning compared with not suctioning.

From the “Results” section:

“ …26 (2%) infants assigned no suction received intrapartum suctioning, mostly because the obstetrician demanded suctioning just as the child's head was being delivered, and were also analyzed as part of the no-suction group. These events occurred at several institutions early in the study period. Consequently, no further infants delivered by the non-compliant obstetricians were enrolled.”

c.
Why not analyze these 26 infants who did receive suctioning in the suction group, or at least drop them from the analysis altogether?

d.
Would dropping them from the analysis likely favor suction or no suction?

9-17. Effects of Iron Therapy on Iron Deficient Children

Oski and Honig 5()
 did a randomized controlled trial to determine the short term (5- to 8-day) effect of  intramuscular iron on mental and physical development indexes in iron deficient children aged 9 to 26 months.  The pre-test was administered, then the patient received study drug (intramuscular iron in the “experimental” group and intramuscular saline in the control group). The post-test was administered 6-9 days later.  The results are displayed in Table II reprinted below:
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From the abstract: "Children treated with iron showed a significant increase in their scores on the Mental Development Index averaging a mean gain of 13.6 points in a mean time of 6.8 days... These findings support the hypothesis that iron deficiency in infants produced developmental alterations and that these changes are rapidly reversible with iron therapy."
Do you agree with these conclusions?  Explain.
9.19.   Lyme disease is an infection with a spirochete bacterium acquired from a tick bite.  Most patients recover after treatment of the acute infection with antibiotics, but some can develop chronic symptoms, or "post Lyme syndrome," one symptom of which can be severe fatigue.  The STOP-LD trial6()
 was a randomized, double-blind trial of a long course of IV ceftriaxone (an antibiotic).  The authors reported "Patients assigned to ceftriaxone showed improvement in disabling fatigue compared to the placebo group (rate ratio, 3.5; 95% CI, 1.50 to 8.03; p = 0.001)."  

However, the results section includes: 

Masking. At … 6 months 69% (18/26) of the ceftriaxone vs 32% (7/22) of the placebo group correctly guessed their treatment assignment (p = 0.004).

In the discussion they wrote:

 "One possible interpretation of the study findings is that patients in the ceftriaxone group may have improved in fatigue because they were more likely to believe they were on active therapy, perhaps because they felt better. The observation that more of the ceftriaxone than placebo treated groups correctly guessed their treatment assignment could mean that masking may have been compromised."

There's a serious flaw in the authors' logic.  Can you find and explain it?
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