LECTURE FIVE 

Follow-up, Adherence to the Protocol and Postrandomization



Reading Assignment for Lecture 5

Required Reading:
· Designing Clinical Research (3rd Edition), Chapter 11, pages 170-173

· Friedman, Furberg and DeMets, Chapter 13.

· Hollis and Campbell. What is meant by intention to treat analysis? Survey of published randomized controlled trials. BMJ 1999:319;670-4.



Homework Assignment for Lecture 5

Assignment file: AssignL5_2010.doc
Assignment due: 

· email to Vivek Jain at clinicaltrials2010@yahoo.com by February 8, 2010 by 5 PM.  

· Make sure that your NAME is on the top of the document

· Use this format to name your homework documents:  LastnameFirstname_L#, for example: SmithJohn_AssignL5

· Subject Line of email:  SmithJohn_L5

· bring a copy of homework to Section III on February 25, 2010

Please answer the following questions

A study of an antihypertensive medication was done in which 1000 persons with mild hypertension were randomized to a new drug (500) or placebo (500) with planned treatment and follow-up for one year.  The endpoint of the study was change in diastolic blood pressure from baseline until the last measurement in the study.  Participants measured their own blood pressure at home daily and, by some miracle, everyone took their pills everyday until they stopped taking them and then they never took another pill.  The number of days before stopping study medications and the proportion of participants who stopped medication at each time point in study is tabulated below.  For example, 100 participants (10%) took their first 10 pills and then stopped;  200 (20%) took their pills for the first 50 days and then stopped.  All participants had blood pressure measurements for all 365 days (another miracle).
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stopping study meds

% of participants
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100
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60% 

1.  What statistical test would you use to compare the mean blood pressure change from baseline until the last measurement on study drug? 

T-test or linear regression (1 point for either)
2.  Since adherence to study drug was rather low and some participants stopped study medication after only 10 days of use, you might want to consider some alternative ways to analyze the data.  Let's assume that for any analysis that you perform, the outcome will be the change from baseline to the last available measurement (i.e., no values will be ‘carried forward’ or imputed).  

2a. To assess efficacy, what analytic approach would you recommend that the study investigators use?

An analysis of efficacy should include data from all of the participants, even though some only took study medication for a short period of time.  The outcome for the analysis would include the mean of the change in diastolic blood pressure from baseline to the last measurement for all participants in each treatment group, and the mean would be compared between the treatment groups using a t-test or linear regression.  The advantage of this approach is that it would tend to give an idea of what would happen clinically if 1000 mild hypertensives were prescribed the study treatment (and some did not take the medication as instructed due to nonadherence or side effects). Thus, this approach factors in adherence.  Another advantage to this approach is that it will generally be conservative in terms of efficacy in that including the non-adherent participants in the treatment group will tend to bias the results toward the null hypothesis.

2b. Does this approach qualify as an intent-to-treat (ITT) analysis? (Yes or No)

Yes.

2c. Why or why not?

This is an intention-to-treat analysis because all participants are analyzed according to their randomly assigned group, and all participants are included in the analysis.

(2 points for correctly describing the analysis, and 1 point for stating that it is ITT)

2d. To assess safety, what analytic approach would you recommend that the study investigators use to assess safety?

The inclusion of non-adherent participants (as in the ITT approach outlined above) will tend to underestimate safety problems.  In the extreme, suppose that all participants randomized to treatment only took 1 pill but had they taken 2 pills or more, they would have had some significant morbid event.  But since everyone only took 1 pill, you will observe no safety problems.  To conclude that the drug is safe would be erroneous.

Thus, the most ‘conservative’ analysis for assessment of safety would be to include outcome data only for participants in each treatment group who were adherent to study medication. This can be defined in various ways (more than 100 days on study meds or took study meds for the full 365 days). 

2e. Does this approach qualify as an intent-to-treat (ITT) analysis?  (Yes or No)

No.

2f. Why or why not?

This is not strictly an ITT analysis because the randomized comparison has been subverted by eliminating participants from the analysis based on their adherence.

(2 points for correctly describing the analysis, and 1 point for stating that it is not ITT)

2g.  Describe an alternative per protocol or as-treated analyses. 

2h. Describe the advantages of your proposed analysis.

2i. Are these alternatives ITT?

alternative 1: Perform an analysis which includes all participants who took study medication for at least 10 days (+/- did not violate the protocol in any way).  That is, the main outcome is 0 to 10 day change in BP for which data are available for all participants.  Advantages are that this would be unbiased and tell you the true effect of 10 days of treatment, but it would tell you nothing about the long-term effect. This analysis is ITT since people are classified according to original treatment.

alternative 2: Perform an analysis which compares participants who took active treatment (defined as more than 10 pills) to those who did not take active treatment (participants in the placebo group, plus those who took 10 pills or fewer). The advantage of this approach is that it gives you information on participants who actually took the medication for long enough to have some effect. The disadvantage is that it is no longer a randomized comparison. This is not ITT since participants are not classified by their original randomized treatment group.

2 points; 1 point for describing an alternative and 1 point for correctly identifying ITT (or not)
2j. What might you conclude if the results of these alternative analyses agree with your primary analyses? 
If the different analyses provide the same results, it strengthens the validity of the findings.

2k. What if they disagree?

If the results of the analyses differ, it may provide important information the effect of the drug over time, effects of non-adherence, reasons for non-adherence, and the side effects of the drug, etc. (2 points – one for a reasonably correct conclusion about agreement of the findings and 1 point for a reasonable discussion of disagreement)

3.  What steps might you take during the trial to increase adherence?

Reminder calls  to participants

paid parking

attractive and easy to find visit location

birthday cards

newsletter

 participant group meetings such as participant lunches to provide group support and 
allow participants to meet others

minimize the length of visits and the invasiveness/discomfort of measurements.

(1 point for each suggestion up to a total of 4 points)
2010 Clinical Trials Course

4

