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____________________

Chapter 11 Homework





NAME

Understanding P-values and confidence intervals
1.  Write out (your own) answers to problem 11.1 and 11.5 in the text.  

Note there is an error in problem 11.5; somehow TN divided 0.05 by 3 and got 0.0133.  So for that problem you can either pretend that 0.05/3 =0.0133 or you can set ( = 0.04!  
2.  Do new problems 11.8, 11.10 and 11.11 below.

11.8. Prophylactic Penicillin in Sickle Cell Anemia

Children with sickle cell anemia are treated with daily doses or oral penicillin to prevent infections with Streptococcus pneumoniae ("pneumococcus") to which they are particularly susceptible.  Review the following abstract excerpt
, addressing the question: "when is it safe to discontinue penicillin prophylaxis?"

OBJECTIVE: To evaluate the consequences of discontinuing penicillin prophylaxis at 5 years of age in children with sickle cell anemia who had received prophylactic penicillin for much of their lives. 

DESIGN: Randomized, double-blind, placebo-controlled trial…. 

PATIENTS: Children with sickle cell anemia …who had received prophylactic penicillin therapy for at least 2 years immediately before their fifth birthday and had received the 23-valent pneumococcal vaccine between 2 and 3 years of age and again at the time of randomization. Of 599 potential candidates, 400 were randomly selected and followed for an average of 3.2 years.... 

INTERVENTIONS: After randomization, patients received the study medication twice daily--either penicillin… 250 mg, or an identical placebo... 

MAIN OUTCOME MEASURES: The primary end point was… bacteremia [bacteria in the blood] or meningitis caused by Streptococcus pneumoniae ... 

RESULTS: Six children had a systemic infection caused by S. pneumoniae, four in the placebo group (2.0%; 95% confidence interval 0.5%, 5.0%) and two in the continued penicillin prophylaxis group (1.0%; 95% confidence interval 0.1%, 3.6%) with a relative risk of 0.5 (95% confidence interval 0.1, 2.7). 

CONCLUSION: Children with sickle cell anemia who have not had a prior severe pneumococcal infection or a splenectomy and are receiving comprehensive care may safely stop prophylactic penicillin therapy at 5 years of age... 

a.)  There were 200 children in each group.  Use the numbers in the abstract to help you interpret the Stata output below.  What was the absolute difference in risk between the groups, and what is its 95% CI?  [2]
. csi 2 4 198 196

                 |   Exposed   Unexposed  |     Total

-----------------+------------------------+----------

           Cases |         2           4  |         6

        Noncases |       198         196  |       394

-----------------+------------------------+----------

           Total |       200         200  |       400

                 |                        |

            Risk |       .01         .02  |      .015

                 |                        |

                 |      Point estimate    |  [95% Conf. Interval]

                 |------------------------+----------------------

 Risk difference |             -.01       | -.0338037    .0138037  

      Risk ratio |               .5       |  .0926272     2.69899  

 Prev. frac. ex. |               .5       |  -1.69899    .9073728  

 Prev. frac. pop |              .25       |

                 +-----------------------------------------------

                             chi2(1) =     0.68  Pr>chi2 = 0.4107

b)  The methods section of the paper indicates that they assumed that the S. pneumoniae bacteremia or meningitis rate in the placebo group over 3 years would be about 12%, that they wished to detect a 67% decrease (to 4%) with penicillin, and calculated that a sample size of 200 per group would give about 80% power to detect this decrease at 2-tailed alpha = 0.05.  

Assume for this problem that a difference between groups smaller than what the investigators used for their sample size calculation (8%) would not be clinically significant.  Did they have enough subjects to conclude that discontinuing penicillin at age 5 is safe?  Explain. [3]
11.10.  (With thanks to Andrea Wickremasinghe, Epi 204 in 2011) Babies often get fevers from vaccines, and their caretakers often give them acetaminophen (Tylenol®, called paracetamol in Europe) to try to prevent (and treat) these fevers.  Prymula
 et al. recently reported a randomized trial of the effect of prophylactic acetaminophen on fever reduction and vaccine antibody responses in infants receiving immunizations.   They found that 94/226 infants in the acetaminophen group (42%) developed fever ( 38 (C, compared with 154/233 control infants (66%).

The Methods section states:

"The primary objectives were reached if the lower limit of the … 95% CI for the difference between groups in terms of percentage of participants with rectal temperature 38( C or greater after at least one vaccine dose was above 0%," 

and the results state, 

"The primary objective… [was] met, since the lower limit of the 95% CI around the group difference was greater than 0 (…difference 24.5% [95% CI 15.5, 33.1%])."

a.) Their calculation of the 95% CI is, in fact, correct.  Indicate whether each of the following statements is true or false and briefly explain your answer:


i.)  Based on the 95% CI above, the authors could reject the null hypothesis of no difference between groups at ( = 0.05. [1]


ii.) The lower limit of the 95% CI for the Number Needed to Treat (to prevent one infant from developing a temperature ( 38( C) is about 3. [1]



iii.)  There is a 95% chance that the true (population) absolute risk reduction with acetaminophen is between 15.5% and 33.1%.

iv.) If we were to repeat this study 100 times, we would expect that in 95% of those studies the point estimate for the difference in proportions of infants with temperatures ( 38 (C would be between 15.5% and 33.1%. [2]


b.) For most vaccines, there were no statistically significant differences in the proportions of children in the two groups with protective antibody levels.  For example, for Serotype 1 pneumococcus, 202/207 children treated with paracetamol had protective antibody levels (97.6%), compared with 224/226 untreated children (99.1%).  

Using the shortcut described in Chapter 11, what is the lower limit of the 95% confidence interval for the proportion with protective antibody levels for Serotype 1 in the untreated children?  [2]


 c.) The concerning result of this study was that the paracetamol-treated infants had statistically significantly lower geometric mean antibody titers to almost all of the antigens in the vaccines.  The authors concluded that, “…prophylactic administration of antipyretic drugs at the time of vaccination should not be routinely recommended since antibody responses to several vaccine antigens were reduced.”   Do you agree with this conclusion?  What additional information would you want to in order to decide? [3]

11-11. Despres et al
   did a randomized controlled trial of the effect of a new diet medication (Rimonabant, a selective cannabinoid-1 receptor blocker) versus standard therapy on 12-month change in waist circumference in 687 overweight and obese individuals.  The ≈345 subjects in each group (treatment and control) had their changes in waist circumference measured and averaged to get the sample mean waist circumference change for each group.
Here are the results from the study formatted to look like Stata output:

	Weight Circumference Comparison
	
	
	

	
	N
	Δ (cm)
	SD
	SEM
	
	

	Rimonabant*
	345
	-3.5
	6.0
	0.32
	
	

	Placebo
	342
	-2.4
	5.7
	0.31
	
	

	Combined
	687
	-3.0
	5.9
	
	[95% Conf. Interval]

	Diff
	
	-1.1
	
	0.45
	-1.98
	-0.228

	Deg Freedom
	685
	
	t
	-2.46
	
	

	
	
	
	P
	0.028
	
	

	* 5 mg daily
	
	
	
	
	
	


a) Based on this study, what is the best point estimate for the effect of Rimonobant on waist circumference after 12 months? [2]

(b) – (e) TRUE or FALSE

State whether the following statements are true or false and briefly explain why.

b) Since the threshold for rejecting the null hypothesis is 0.05, the P value should be reported as “P< 0.05” instead of "P = 0.028."  [2]

c) Assuming there is no true effect of the diet medication, the probability of getting a group difference exactly equal to 1.1 cm by chance alone is 0.028.  [2]

Assume that, based on its costs and side effects (nausea), this medication is only worth taking if (on average) it can be expected to provide at least 2 cm of decrease in waist circumference.  

d. This trial supports the use of this diet pill. [2]
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