Biometry 755

Discussion questions for

Kishi et al. Blood 2004;103:67 – 72
“Effects of prednisone and genetic polymorphisms on etoposide disposition in children with acute lymphoblastic leukemia”

1. Write out the multivariable linear model used to produce the results shown in Table 2 on page 70.  Use and define indicator variables for categorical explanatory variables where necessary.  Pay attention to reference categories identified in the table.  For consistency, define the indicator for race to treat ‘white’ as the reference category.
2. MDR1 exon 26

a. The effect of the MDR1 exon 26 polymorphism on log etoposide clearance is measured relative to which genotype?

b. What is the estimated effect of the CT genotype on log etoposide clearance relative to the reference genotype?  This effect is an estimate of what model parameter(s) stated in question 1?

c. What is the estimated effect of the TT genotype on log etoposide clearance relative to the reference genotype?  This effect is an estimate of what model parameter(s) stated in question 1?
d. What test is used to assess the significance of the association between MDR1 exon 26 genotype and log etoposide clearance?

3. Based on the model written in Question 1, write out the model for log etoposide clearance for black subjects.  Be sure to simplify expressions by combining appropriate like terms.  Then write out the model for white subjects.


Black subjects


White subjects

4. What is the estimated effect of age on log etoposide clearance among black and white subjects, respectively?  These effects are estimates of what model parameters stated in question 1?
5.  CYP3A5
a. The effect of the CYP3A5 polymorphism on log etoposide clearance is measured relative to which genotype?

b. What is the estimated effect of the AG genotype on log etoposide clearance relative to the reference genotype among black subjects?  This effect is an estimate of what model parameter(s) stated in question 1?

c. What is the estimated effect of the GG genotype on log etoposide clearance relative to the reference genotype among black subjects?  This effect is an estimate of what model parameter(s) stated in question 1?

d. What is the estimated effect of the AG genotype on log etoposide clearance relative to the reference genotype among white subjects?  This effect is an estimate of what model parameter(s) stated in question 1?

e. What is the estimated effect of the GG genotype on log etoposide clearance relative to the reference genotype among white subjects?  This effect is an estimate of what model parameter(s) stated in question 1?

6. The footnote of Table 2 states “P values for terms interacting with race were obtained by F test using race-specific contrasts, after adjusting for other predictors in the model.”  Let’s see if we can figure out where they got those p-values.
a. Based on the white subjects’ model, state an appropriate null and alternative hypothesis to test the association between GSTP1 polymorphisms and log etoposide clearance among white subjects.

b. What test could be used to test the significance of association between GSTP1 polymorphisms and log etoposide clearance among white subjects?  What is the distribution of the test statistic for this test under the null hypothesis?

c. Based on the white subjects’ model, state an appropriate null and alternative hypothesis to test the association between age and log etoposide clearance among white subjects.

d. What test could be used to test the significance of association between age and log etoposide clearance among white subjects?  What is the distribution of the test statistic for this test under the null hypothesis?

e. Based on the black subjects’ model, state an appropriate null and alternative hypothesis to test the association between CYP3A5 polymorphisms and log etoposide clearance among black subjects.

f. What test could be used to test the significance of association between CYP3A5 polymorphisms and log etoposide clearance among black subjects?  What is the distribution of the test statistic for this test under the null hypothesis?

7. Interpret the coefficients in Table 2 corresponding to genetic polymorphisms of CYP3A5 among black subjects on the original scale of measurement, i.e. on the scale of etoposide clearance.
