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Before doing large scale clinical trials, it is important to understand the pharmacokinetics of a drug. Hence, phase II prevention trials often administer a drug in various doses to volunteers, and pertinent plasma levels are then measured at regular intervals. Of particular interest is how dose level affects the build up of drug in the plasma over time, as well as how the dose level might affect other blood chemistries. .
In the search for cancer chemopreventive agents, much attention has been focused on the role of vitamins in general, and vitamin A in particular. Beta carotene is a vitamin A related compound for which there is some evidence suggesting that it may have some activity in cancer prevention. Before more extensive tests of this hypothesis can be done, we must determine the dose of oral beta carotene which results in suitably high levels of beta carotene in the target tissues.

A clinical trial of beta carotene was performed in healthy volunteers with the primary goal of finding out how the blood and skin levels of beta carotene and related compounds were affected by various doses of oral beta carotene supplementation. In this study, patients were enrolled on the study and for the first three months given placebo. Such a "run-in" is often done to ensure that the patients will follow study protocol, and also to establish baseline values for the patients. At the end of that three month period, the patients were randomly assigned to one of 5 dose groups (0, 15, 30, 45, or 60 mg beta carotene/day), which they were to take for the next 9 months. At the end of the 9 months taking blinded study drug, the patients were to be followed for an additional 3 months to observe plasma levels following discontinuation of the supplementation.
Thus, there is a wide variety of data that goes with this study. A variety of baseline characteristics were measured prior to the start of the study, including standard demographic information (age, sex, race), body morphometry (height, weight, body surface area, percent body fat), and blood chemistries. Then each month the patients were to have a clinic visit to obtain blood samples to allow the measurement of the vitamin A related compounds beta carotene, retinol, and retinol palmitate in the plasma. In addition, vitamin E levels were measured because of some laboratory studies that suggested that taking beta carotene may affect tissue vitamin E levels. On a less frequent basis, skin samples and blood samples for general blood chemistries were obtained. 

The specific aim of this study was to determine how different dose levels of beta carotene supplementation affected the plasma beta-carotene levels during the time on treatment. Because both beta-carotene and vitamin E are lipid soluble (that is, they are dissolved in fats rather than water), it might be possible that increased levels of beta-carotene might also affect vitamin E levels in the blood. 
Questions of Interest:

1. How does 9 months of beta carotene supplementation at varying doses affect plasma beta carotene and plasma vitamin E levels?

2. What is the effect of beta carotene supplementation affect plasma beta carotene and plasma vitamin E levels during the treatment period?

3. Is there evidence that plasma beta carotene levels are associated with plasma vitamin E levels beyond that that can be explained by a common effect of dose of beta carotene supplementation?

Description of the Available Data

The data in bcarot.csv contains selected data from this clinical trial. (I have considerably reduced the size of the data set to obtain the following variables.) Measurements with missing values are denoted by “NA”. The file is in ASCII format, with the first row containing variable names.

ptid
a patient identification number

dbirth
date of birth in MM/DD/YYYY format

age
patient age (years)

sex
patient sex (“M” or “F”)

race
patient race as a character string

height
height at time of randomization (in.)
weight
weight at time of randomization (lbs)
bsa
body surface area at time of randomization (m2)
pctfat
percent body fat at time of randomization as a proportion between 0 and 1

tri
serum triglycerides at time of randomization (mg/dL)
chol
serum cholesterol at time of randomization (mg/dL)
hdl
serum high density lipoprotein (the “good” cholesterol) at time of randomization (mg/dL)
ldl
serum low density lipoprotein (the “bad” cholesterol) at time of randomization (mg/dL)
tpro
serum total protein at time of randomization (g/dL)
alb
serum albumin at time of randomization (g/dL)
dstart
date of starting the run-in in MM/DD/YYYY format

drand
date of randomization in MM/DD/YYYY format

arm
treatment arm to which the patient was randomized (0, 15, 30, 45, 60 mg/day)

nvisit
clinic visit number (study month)

dvisit
date of clinic visit in MM/DD/YYYY format

tvisit
time of clinic visit in 24 hour format

bcarot
plasma beta carotene level at clinic visit (μg/ml)
ret
plasma retinol level at clinic visit (μg/ml)
retpalm
plasma retinol palmitate level at clinic visit (μg/ml)
vite
plasma vitamin E level at clinic visit (mg/dL)
dose
dose of study drug being taken just prior to plasma levels (mg/day)
dlast
date of last dose of study drug prior to blood sample in MM/DD/YYYY format

tlast
time of last dose of study drug in 24 hour format
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