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1. Descriptive Statistics
:
Subjects who do not relapse within 24 months:
	Variable
	N
	Mean
	Std. Dev.
	Med.
	Min
	Max

	Lowest PSA attained post-therapy (nadirpsa)
	28
	4.12
	17.28
	0.2
	.1
	92

	Age
	28
	66.71
	5.84
	65.5
	58
	81

	Observed time in remission (obstime)
	28
	42.07
	12.05
	41.0
	24
	75

	Pre-therapy PSA (pretxpsa)
	23
	622.4
	1249.6
	100.0
	5
	4377

	Performance status (ps)
	28
	83.93
	9.560
	80.0
	50
	100

	Bone score scan (bss)
	28
	2.32
	.772
	2.5
	1
	3

	Tumor grade (grade)
	24
	2.08
	.830
	2
	1
	3


Subjects who relapse within 24 months:

	Variable
	N
	Mean
	Std. Dev.
	Med.
	Min
	Max

	Lowest PSA attained post-therapy (nadirpsa)
	22
	31.94
	52.50
	10.5
	.5
	183

	Age
	22
	68.36
	5.68
	68
	61
	86

	Observed time in remission (obstime)
	22
	11.14
	6.40
	11
	1
	22

	Pre-therapy PSA (pretxpsa)
	20
	732.4
	1357.3
	174
	25
	4797

	Performance status (ps)
	20
	76.5
	11.82
	80
	50
	100

	Bone score scan (bss)
	20
	2.8
	.410
	3
	2
	3

	Tumor grade (grade)
	17
	2.24
	.752
	2
	1
	3


2. 

a. The odds of relapsing within 24 months with a one ng/ml increase in nadir PSA is 1.03 among participants with the same bone scan score and performance status. This odds is not statistically significant with a p-value of 0.16.
b. The odds of relapsing within 24 months with a one unit increase in log nadir PSA is 2.4 among those with the same bone scan score and performance status. This odds is statistically significant with a p-value =0.001.
c. The odds of relapsing within 24 months with a change in nadir PSA over 1, 4 and 16 ng/ml is statistically significant with a p-value of 0.026.
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Model a: The intercept of 2.07 is the odds ratio of relapsing in 24 months given a nadir PSA of 0 ng/ml, a bone scan score of 0 and a performance status of 0. Since the lowest possible bone scan score is 1, this makes the interpretation of the intercept useless.
Model b: The intercept of 3.06 is the odds ratio of relapsing in 24 months given a nadir PSA of log(0), a bone scan score of 0 and a performance status of 0. Since the lowest possible bone scan score is 1, the interpretation of the intercept is useless.
Model c: The intercept of 0.507 is the odds ratio of relapsing in 24 months when nadir PSA is 0 ng/ml, bone scan score is 0 and performance status is 0. Since bone scan score cannot equal 0, the interpretation of the intercept is useless.
3. 

a. The risk of a one ng/ml increase in nadir PSA with relapsing in 24 months compared to not relapsing within 24 months is 23.5 among those with the same bone scan score and performance status. This risk is not statistically significant with a p-value of 0.06.

b. The risk of a one unit increase in the log of nadir PSA with relapsing in 24 months compared to not relapsing within 24 months is 2.61 among patients who have the same bone scan score and the same performance status. This risk is statistically significant with a p-value of <0.001.

· Model
 2a (logistic regression on continuous nadirPSA): This model allows the use of all possible nadir PSA values on estimating risk of relapse. It also has an easy interpretation.

· Model 2b (Logistic regression on geo mean of nadirPSA): This model allows the use of all possible nadir PSA values on estimating risk of relapse. Using the geometric mean (or log value of nadirPSA), accounts for skewness suggested in the descriptive statistics of nadir PSA. This model does not have an easy interpretation.
· Model 2c (Linear spline): This model allows for the data to be fit in a non-monotonic relationship.

· Model 3a (Linear regression): This model attempts to model relapse (yes/no) on nadir PSA values. Using a linear regression model allows for modeling of the outcome on all possible levels.
· Model 3b (Linear regression on geo mean nadir PSA): Here the model uses the outcome of the geometric mean of nadir PSA based on relapse (yes/no). Using the geometric mean accounts for probably skewness of the nadir PSA values.

A priori I would prefer mode 2b, the logistic regression model on the geometric mean of nadir PSA with the outcome of relapse within 24 months. This model takes advantage of all values of nadir PSA available since it is a continuous variable, but also accounts for probable skewness of nadir PSA evident from the descriptive statistics in #1. Modeling relapse within 24 months seems to be most in line with the question of interest of the original study, rather than modeling the outcome of nadir PSA based on relapse within 24 months.

c. There are two main issues inherent in this study:

Firstly, there is a problem regarding the existence of missing data. An attempt to define, account for, or characterize the missing data would help address this problem. If the study were designed to minimize the missing data it would strengthen the results.

Secondly, the study lacks an attempt to characterize or take advantage of time of follow up. If the question of interest is if there is an association of PSA nadir and time of remission, using the actual follow up time between PSA measurement and relapse, or end of follow up time, would be more useful. Based on the question of interest, and the information that could have likely been collected during the study, it seems as though structuring the study design so that a survival analysis could be performed would be more appropriate.
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