METHODS II

Homework 6
Due Date:  May 5, 2010 at 9AM.

1. Below is a set of relapse times in patients in a pancreatic cancer clinical trial.
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For a-g, do all calculations by hand or with a calculator (not a computer!).

a. write the data in tabular form with columns t=time, d=number of events at t, c=number of censorings at t, Y=risk set at t

b. calculate the empirical conditional probability of death at time t given survival to time t

c. calculate the estimated S(t) for each to using Kaplan-Meier approach.

d. Plot the survival curve estimates from 1c.

e. Report the median survival

2.  This question uses data on 119 kidney dialysis patients with the following variables:
· tti = Time to infection, months 

· inf = Infection indicator (0=no, 1=yes) 

· catheter = Catheter placement (1=surgically, 2=percutaneously) 


(Reference: Nahman el at. J. Am Soc. Nephrology 3 (1992): 103-107. )
a. Find the dataset on the class website and read the dataset into R (or Stata).  

b. Define your survival endpoint using mathematical notation and also in words

c. Create a Kaplan-Meier curve for the dataset (ignoring any covariates)

d. Using the catheter placement variable in the dataset create K-M curves for two subgroups on the same graph. 

e. Report the median time to infection and 95% CI’s for median times per group.

f. Report the 3 month, 1 year and 2 year time to infection estimates and their 95% CIs.  

g. Comment on the results.  Which approach (i.e., surgical versus percutaneous placement) appears better and why?

h. Perform a log rank test by catheter group and interpret the results. 

i. Estimate the hazard ratio comparing risk of infection in the groups.  Report the estimated hazard ratio, its 95% confidence interval, a p-value and interpret the results and compare to h.  

3.  Below is selected information from a paper by published in Environmental Health by Khalil et al. (2009).  You may find the paper, but all of the information needed for this question is provided below.  

The time-to-event outcome of interest is time from entry into the study until death.

Abstract

Background: Blood lead concentrations have been associated with increased risk of

cardiovascular, cancer, and all-cause mortality in adults in general population and occupational cohorts. We aimed to determine the association between blood lead, all cause and cause specific mortality in elderly, community residing women.

Methods: Prospective cohort study of 533 women aged 65–87 years enrolled in the Study of Osteoporotic Fractures at 2 US research centers (Baltimore, MD; Monongahela Valley, PA) from 1986–1988. Blood lead concentrations were determined by atomic absorption spectrometry. Using blood lead concentration categorized as < 8 μg/dL (0.384 μmol/L), and ≥ 8 μg/dL (0.384 μmol/L), we determined the relative risk of mortality from all cause, and cause-specific mortality, through Cox proportional hazards regression analysis.

A. See the Kaplan-Meier curve below.  What are the estimated 4 year and 8 year survival times (approximately)in each blood lead group?

B. Interpret the log-rank test p-value shown in the figure caption.
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C. To determine the associations between survival and blood level, adjusted for other factors, a multiple Cox proportional hazards regression model was fit and the results are shown in table 4 below.
a. what factors are protective against death?

b. what factors are associated with increased risk of death?

c. which factors appear to be unrelated to death?

D. Interpret in words the association between blood lead concentration and death based on the information in Table 4 below.

E. Describe the proportionality assumption in terms of blood lead level (as defined in table 4) and death.  
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4.  A study by Mikaeloff et al. (American Journal of Epidemiology, 2009) looked at the association between chickenpox and risk of multiple sclerosis using a matched case-control study.  You do not need to access the article, but you may if you wish to. 

Abstract:  The authors conducted a population-based case-control study to investigate whether clinically observed chickenpox, linked with a level of intensity for clinical expression, increases the risk of multiple sclerosis (MS) in childhood. The cases were MS patients whose disease onset occurred between 1994 and 2003, before age 16 years, in France. Each case was matched for age, sex, and geographic origin with as many as 12 controls randomly selected from the general population. Information about clinically observed chickenpox in cases and controls before the index date regarding onset of MS was collected with a standardized questionnaire and was checked against health certificates. Conditional logistic regression was used to estimate the odds ratio for an association between MS and chickenpox. The 137 MS cases were matched with 1,061 controls. 

A. The adjusted odds ratio of MS onset associated with chickenpox occurrence was 0.58 (95% confidence interval: 0.36, 0.92).  Interpret this finding.

B. Why did the authors use conditional logistic regression and not simply logistic regression?

For parts C and D, use table 3 below:

C. What is the OR for MS onset associated with chickenpox occurrence in males?  

D. Does there appear to be an interaction between chickenpox occurrence and socioeconomic status?  (you do not need to provide p-value.  you may answer this based simply on the point estimates in the table).  
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