AFCR  Scientific Problem
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Lab – 11

Description on the scientific problem: 

A study was conducted to investigate two treatments for patients suffering from multiple sclerosis. 150 suffers of the disease were recruited into the study, and 75 were randomized to receive azathioprine (AZ) alone (group 1), and 75 were randomized to receive azathioprine + methylprenisommne (AZ + MP, group 2). For each participant, a measure of autoimmunity, AFCR, was planned at clinic visits at baseline (time 0, at initiation of the treatment) and at 3,6,9,12,15, and 18 months thereafter. Multiple sclerosis affects the immune system: low values of AFCR (approaching 0) are evidence that immunity is improving, which is hopefully associated with a better prognosis for suffers of MS. Also recorded for each subject was age at entry into the study and an indicator of whether or not the subject had previous treatment with either of the study agents (0=no, 1=yes). The average age of the men across groups was 50.45, with SD 6.69.

The primary scientific aim of the study are to investigate whether:

· both treatments (AZ or AZ + MP) lower AFCR over the 18 months period;

· treatment with AZ + MP results in different immune system response than does AZ alone, and if so how it is different in terms of response over time.

Variables:

Outcome Y =  sqrt( AFCR),  including AFCR level at baseline, 3, 6, 9, 12, 15, and 18 months.  We dichotomize it into 2 categories,  and explore the association between binary Y and Z & Xs. 

Treatment of interest  Z = group (1 = AZ alone, 2 = AZ + MP)

Confounders: 

Age at baseline

Prior history on previous treatment with either of the study agents (0=no, 1=yes).

Data read-in details: 

The data are in the file afcr.raw, which you can download from the class web page. In the file, each record corresponds to a single observation, with columns:

col1 = subject id

col2 = time (months)

col3 = square root AFCR

col4 = group (1 = AZ alone, 2 = AZ + MP)

col5 = prior treatment indicator

col6 = age (years)

Class Demonstration – Stata 8:
1. Read in data and generate binary outcome: 
Y=1, low AFCR, if sqafcr<=11;  =0, high AFCR,  if sqafcr>11
2. Explore the relationship between Y and Z & X using only baseline data
      EDA and model based inference,  based on cross-sectional data.
3. Using logistic regression for longitudinal data. 
· Marginal Logistic regression Model
· Logistic model with random effects. 
Model specification:

(A) Logistic Regression in cross – sectional: Link function: 
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Systematic part: 
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Random part:  
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,  independent Bernoulli.
(B) Logistic Regression in Longitudinal data: Link: 
[image: image5.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

=

)

(

1

)

(

log

))

(

(

ij

ij

ij

y

E

y

E

y

E

g


Systematic part:  
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, where yij is the response and tij is 0, 3, 6, 9, 12, 15, and 18.  

Random part:  the responses are correlated Bernoulli, and need specify the correlation matrix: for example,  the uniform correlation 
[image: image7.wmf][

]

)

(

1

)

(

)

var(

ij

ij

ij

y

E

y

E

y

-

=

,  
[image: image8.wmf]r

=

)

,

(

ik

ij

Y

Y

Corr

.

Major Stata commands with Binary oucome :
1, Marginal model 

xi: xtgee Y time Z Xs, nolog fam(binary) link(logit) corr(different structures)

** using robust option to check inference ;

xi: xtgee Y time group age i.ptreat , nolog fam(bin) link(logit) corr(uns) robust;

test group;

xtcorr;

** using robust option to check inference, with interaction between group*time ;

xi: xtgee Y time age ptreat i.group*time, nolog fam(bin) link(logit) corr(uns) robust;

test _IgroXtime_1;

xtcorr;
2, Logistic regression with random intercept.

xi: xtlogit Y time group age i.ptreat , nolog i(id) re;

test group;

xi: xtlogit Y time group age i.ptreat i.group*time, nolog i(id) re ;

test _IgroXtime_1;
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