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Biost 517: Applied Biostatistics I

Emerson, Fall 2011
Homework #7
November 23, 2011
Written problems: To be handed in at the beginning of class on Friday, December 2, 2011. 
Questions for Biost 514 and Biost 517:

The written problems all refer to the data on potential lung toxicities due to the use of methotrexate in patients with primary biliary cirrhosis. The data related to these PBC trial outcomes is located on the class web pages in the file mtxotcm.txt, with documentation in the file mtxotcm.doc. 

Problems 1 and 2 first consider the patterns of patients stopping the experimental treatment on each treatment arm. Patients stopped study drug for a variety of reasons:

· Some patients died.

· Some patients had a liver transplant.

· Some patients’ primary biliary cirrhosis progressed in other ways that made the patients or their doctor no longer want to take methotrexate.

· Some patients stopped due to adverse experiences.

· Some patients had to stop drug due to a diagnosis for cancer (methotrexate would be contraindicated if a patient was on other chemotherapy.

· Some patient stopped drug due to other cormorbid conditions.

· Some patients found the burden of the clinical trial too inconvenient.

· Most patients stopped the experimental treatment when the study was terminated by the Data Safety Monitoring Board (DSMB).
1. Perform an analysis to compare the treatment groups with respect to the probability that subjects would not stop study drug for reasons other than those specified by the protocol (which protocol specified reasons include only death, liver transplant, or when the study was terminated by the DSMB). Base your analysis on a comparison of the probability of continuing treatment for at least 6 years.

2.  Perform an analysis to compare the treatment groups with respect to the probability that subjects would not stop study drug for reasons other than those specified by the protocol (which protocol specified reasons include only death, liver transplant, or when the study was terminated by the DSMB). Base your analysis on a comparison of the instantaneous rate (hazard) of stopping treatment earlier than was specified in the protocol.

We then consider lung function measured by DLCO, which was measured periodically throughout the trial. The dataset contains summaries of the longitudinal measurements:

· dlcoBsln is the measurement of DLCO for each patient made at the time of randomization (so pre-treatment).

· dlcoFnl is the last measurement of DLCO for each patient made at the time the patient stopped study drug.

· dlcoMin is the lowest DLCO measurement obtained for each patient among the repeated measurements made during follow-up while taking study drug.

We consider several alternative strategies to assess whether there is an association between treatment and lung function as measured by DLCO.  (In real life we would have chosen just one of these approaches.) In all problems, provide relevant descriptive statistics and as complete statistical inference as possible (i.e., provide point estimates, confidence intervals, and p values where possible, along with a statement of your scientific/statististical conclusions). (Some patients are missing data for DLCO measurements made while on study drug. For the purposes of this homework, we will just perform “complete case” analyses.)
3. Base your analysis on a comparison of treatment groups with respect to the mean DLCO at the end of treatment.

4. Base your analysis on a comparison of treatment groups with respect to the mean change in DLCO from baseline to the end of treatment.

5. Base your analysis on a comparison of treatment groups with respect to the geometric means’ proportionate change in DLCO from baseline to the end of treatment.

6. Base your analysis on a comparison of treatment groups with respect to the proportion of patients whose minimum DLCO measurement made while taking study drug represented a drop of 25% or more from their baseline.
7. Base your analysis on a comparison of treatment groups with respect to the median change in DLCO from baseline to the end of treatment.
8. Base your analysis on whether the probability is greater than 0.5 that a randomly chosen individual from the methotrexate group might have experienced a larger drop in DLCO from baseline to the end of treatment than a randomly chosen individual from the placebo group. 

9. How similar are the decisions you make about associations in problems 3-8? Which analyses would you have preferred a priori?

