Biostatistics Homework
Due: November 11, Tuesday

Question 1:  Read the following article carefully including the entire Methods section and answer the following questions. Most questions do not have a single correct answer so present your arguments and evidence in detail.
https://pubmed.ncbi.nlm.nih.gov/30760453/ 
a) Was survival time defined clearly? If yes, write the definition provided by the authors.
b) How did the variables used in the univariate analysis in Table 2 are chosen?
c) How did the variables used in the multivariate analysis in Table 2 are chosen?
d) Identify Table 2 the continuous variables that are dichotomized for analysis. Did the authors give any explanation for why they were dichotomized and how the thresholds were selected?
e) There are two hazard ratios for peripheral blasts in Table 2. How are they different?
f) Interpret the univariate hazard ratio for Leukocyte count.
g) Interpret the multivariate hazard ratio for Leukocyte count. Make sure to explicitly list all the variables it is adjusted for.
h) Is transfusion dependence on the list of variables adjusted for in 1e? Why or why not?
i) Take two patients that have the same values for all the variables in the multivariate model except for KPS<90%. We can interpret the multivariate HR for KPS<90% as 50% increase in risk of death for the patient (from this pair) who has KPS<90% vs the one who had KPS>-90%. What exactly “have the same values” mean in this sentence? For example, is it enough that both of them have hemoglobin exceeding 10 g/dL or do their hemoglobin values must be identical?

Question 2:  Read the following article carefully including the entire Methods section and answer the following questions. Most questions do not have a single correct answer so present your arguments and evidence in detail.
https://pubmed.ncbi.nlm.nih.gov/32675549/ 

a) There are two HR’s in Figure 1 for HAI and two in Table 3. Interpret each of them clearly and explain why they are not the same. Which one or ones would you call adjusted and why?
b) Is Table 1 used at all in determining which factors go in the multivariate model? If yes, explain how it is used. If no, write your thoughts on whether it should have been used. 
c) (BONUS QUESTION) The authors identified 2690 patients of whom 674 had known KRAS status. These patients formed the analysis set and those whose KRAs status is unknown are excluded. Is this a source of bias? Explain your reasoning.
Question 3: Use this article to answer the following questions
https://www.nature.com/articles/bcj201477 
a) How are TTP and PFS defined? What is the difference between them?
b) Figure 1 reports on the difference between patients who had long-term benefit and others. How is long term benefit defined? Is it a post-baseline covariate?
c) With this definition in mind explain what you learn from Fig 1A and Fig1B.
d) Is the use of KM estimates and log-rank test appropriate in Fig 1c?
e) Authors conclude based on the analysis in Fig 2 that median PFS and median OS are better in humoral responders than non-responders. Examine Fig 2 and explain whether and why you agree or disagree with their conclusions. 



Question 4: Read this article (please click on this link early to make sure you do not have access issues, if you do let me know). This has nothing to do with regression analysis, but I find the topics covered quite relevant for medical research. We will also discuss this in class so prepare for it. Send me at least one question about the article. This could be something you did not understand or disagreed or it could be something from your field that the article reminded you of. Any question is fine, more than one is also fine and you will not be graded on the content of the question (i.e., do not try to avoid what you might think of as stupid questions).
https://www.newyorker.com/magazine/2021/03/29/what-data-cant-do 


