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> # channing 
> rm(list=ls()); # options(scipen=999)
> # install.packages("KMsurv",dependencies=TRUE) # Only need to do this once
> library(KMsurv); library(survival)
> data(channing) # For some reason this is necessary
> 
> retired = within(channing,
+ {
+ cage = (ageentry-mean(ageentry))/12 # Centered age in years
+ gender = gender-1 # 1=F, 0=M
+ })
> summary(retired)
      obs            death          ageentry           age            time            gender    
 Min.   :  1.0   Min.   :0.000   Min.   : 733.0   Min.   : 777   Min.   :  0.00   Min.   :0.00  
 1st Qu.:116.2   1st Qu.:0.000   1st Qu.: 854.0   1st Qu.: 939   1st Qu.: 35.00   1st Qu.:1.00  
 Median :231.5   Median :0.000   Median : 900.0   Median : 990   Median : 81.50   Median :1.00  
 Mean   :231.5   Mean   :0.381   Mean   : 905.7   Mean   : 986   Mean   : 80.12   Mean   :0.79  
 3rd Qu.:346.8   3rd Qu.:1.000   3rd Qu.: 955.8   3rd Qu.:1031   3rd Qu.:137.00   3rd Qu.:1.00  
 Max.   :462.0   Max.   :1.000   Max.   :1140.0   Max.   :1207   Max.   :137.00   Max.   :1.00  
      cage         
 Min.   :-14.3885  
 1st Qu.: -4.3052  
 Median : -0.4719  
 Mean   :  0.0000  
 3rd Qu.:  4.1740  
 Max.   : 19.5281  
> 
> 
> mod1 = coxph( Surv(time,death) ~ cage + gender, data=retired); summary(mod1)
Call:
coxph(formula = Surv(time, death) ~ cage + gender, data = retired)

  n= 462, number of events= 176 

           coef exp(coef) se(coef)      z Pr(>|z|)    
cage    0.08549   1.08925  0.01259  6.790 1.12e-11 ***
gender -0.37591   0.68666  0.17191 -2.187   0.0288 *  
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1
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       exp(coef) exp(-coef) lower .95 upper .95
cage      1.0892     0.9181    1.0627    1.1165
gender    0.6867     1.4563    0.4902    0.9618

Concordance= 0.647  (se = 0.023 )
Rsquare= 0.102   (max possible= 0.985 )
Likelihood ratio test= 49.48  on 2 df,   p=1.804e-11
Wald test            = 51.51  on 2 df,   p=6.541e-12
Score (logrank) test = 52.6  on 2 df,   p=3.78e-12

> cox.zph(mod1)
          rho chisq     p
cage   0.0494 0.424 0.515
gender 0.0314 0.173 0.677
GLOBAL     NA 0.586 0.746
> 
> mod2 = coxph( Surv(time,death) ~ cage*gender, data=retired); summary(mod2)
Call:
coxph(formula = Surv(time, death) ~ cage * gender, data = retired)

  n= 462, number of events= 176 

                coef exp(coef) se(coef)      z Pr(>|z|)  
cage         0.05952   1.06132  0.02739  2.173   0.0298 *
gender      -0.43168   0.64942  0.17751 -2.432   0.0150 *
cage:gender  0.03278   1.03332  0.03068  1.068   0.2854  
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

            exp(coef) exp(-coef) lower .95 upper .95
cage           1.0613     0.9422    1.0059    1.1198
gender         0.6494     1.5398    0.4586    0.9196
cage:gender    1.0333     0.9678    0.9730    1.0974

Concordance= 0.652  (se = 0.023 )
Rsquare= 0.104   (max possible= 0.985 )
Likelihood ratio test= 50.62  on 3 df,   p=5.896e-11
Wald test            = 51.33  on 3 df,   p=4.152e-11
Score (logrank) test = 52.68  on 3 df,   p=2.144e-11

> 
> # Uncentered
> coxph(formula = Surv(time, death) ~ ageentry + gender, data = channing)
Call:
coxph(formula = Surv(time, death) ~ ageentry + gender, data = channing)

             coef exp(coef) se(coef)     z       p
ageentry  0.00712   1.00715  0.00105  6.79 1.1e-11
gender   -0.37591   0.68666  0.17191 -2.19   0.029

Likelihood ratio test=49.5  on 2 df, p=1.8e-11
n= 462, number of events= 176 
> summary(coxph( Surv(time,death) ~ ageentry + gender + ageentry:gender, data=channing) )
Call:
coxph(formula = Surv(time, death) ~ ageentry + gender + ageentry:gender, 
    data = channing)

  n= 462, number of events= 176 

                     coef exp(coef)  se(coef)      z Pr(>|z|)
ageentry         0.002228  1.002231  0.004704  0.474    0.636
gender          -2.905381  0.054728  2.365764 -1.228    0.219
ageentry:gender  0.002731  1.002735  0.002557  1.068    0.285



                exp(coef) exp(-coef) lower .95 upper .95
ageentry          1.00223     0.9978 0.9930335     1.012
gender            0.05473    18.2722 0.0005302     5.649
ageentry:gender   1.00274     0.9973 0.9977227     1.008

Concordance= 0.652  (se = 0.023 )
Rsquare= 0.104   (max possible= 0.985 )
Likelihood ratio test= 50.62  on 3 df,   p=5.896e-11
Wald test            = 51.33  on 3 df,   p=4.152e-11
Score (logrank) test = 52.68  on 3 df,   p=2.144e-11

> 
> 
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> # Liver disease data
> rm(list=ls())
> # # install.packages("survival",dependencies=TRUE) # Only need to do this once
> library(survival)
> liver = read.table('http://www.utstat.toronto.edu/~brunner/data/legal/liver.data.txt')
> head(liver)
  id  drug age sex platelet failed start end
1  1 Drug2  33   0      239      0     0   1
2  1 Drug2  33   0      275      0     1   2
3  1 Drug2  33   0      185      0     2   3
4  1 Drug2  33   0      148      0     3   4
5  1 Drug2  33   0      289      0     4   5
6  1 Drug2  33   0      397      0     5   6
> summary(liver)
       id             drug          age             sex            platelet         failed      
 Min.   :  1.0   Drug1  :954   Min.   :21.00   Min.   :0.0000   Min.   :-69.0   Min.   :0.0000  
 1st Qu.: 91.0   Drug2  :999   1st Qu.:43.00   1st Qu.:0.0000   1st Qu.:196.0   1st Qu.:0.0000  
 Median :191.0   Placebo:659   Median :49.00   Median :0.0000   Median :261.0   Median :0.0000  
 Mean   :188.5                 Mean   :49.64   Mean   :0.4786   Mean   :260.4   Mean   :0.1436  
 3rd Qu.:286.2                 3rd Qu.:56.00   3rd Qu.:1.0000   3rd Qu.:327.0   3rd Qu.:0.0000  
 Max.   :375.0                 Max.   :80.00   Max.   :1.0000   Max.   :585.0   Max.   :1.0000  
     start             end        
 Min.   : 0.000   Min.   : 1.000  
 1st Qu.: 2.000   1st Qu.: 3.000  
 Median : 4.000   Median : 5.000  
 Mean   : 4.722   Mean   : 5.722  
 3rd Qu.: 8.000   3rd Qu.: 9.000  
 Max.   :11.000   Max.   :12.000  
> 
> # Basic stats: One line per case
> onions = subset(liver,end==1); dim(onions)
[1] 375   8
> summary(onions)
       id             drug          age             sex            platelet         failed      
 Min.   :  1.0   Drug1  :134   Min.   :21.00   Min.   :0.0000   Min.   :-39.0   Min.   :0.0000  
 1st Qu.: 94.5   Drug2  :125   1st Qu.:44.00   1st Qu.:0.0000   1st Qu.:199.0   1st Qu.:0.0000  
 Median :188.0   Placebo:116   Median :51.00   Median :0.0000   Median :267.0   Median :0.0000  
 Mean   :188.0                 Mean   :51.13   Mean   :0.4853   Mean   :267.7   Mean   :0.3333  
 3rd Qu.:281.5                 3rd Qu.:58.00   3rd Qu.:1.0000   3rd Qu.:338.0   3rd Qu.:1.0000  
 Max.   :375.0                 Max.   :80.00   Max.   :1.0000   Max.   :518.0   Max.   :1.0000  



     start        end   
 Min.   :0   Min.   :1  
 1st Qu.:0   1st Qu.:1  
 Median :0   Median :1  
 Mean   :0   Mean   :1  
 3rd Qu.:0   3rd Qu.:1  
 Max.   :0   Max.   :1  
> mod1 = coxph(Surv(start,end,failed) ~ age + sex + drug + platelet, data=liver); summary(mod1)
Call:
coxph(formula = Surv(start, end, failed) ~ age + sex + drug + 
    platelet, data = liver)

  n= 2612, number of events= 375 

                  coef  exp(coef)   se(coef)      z Pr(>|z|)    
age          0.0159747  1.0161030  0.0048012  3.327 0.000877 ***
sex         -0.0555665  0.9459491  0.1041639 -0.533 0.593720    
drugDrug2   -0.1103705  0.8955023  0.1247668 -0.885 0.376365    
drugPlacebo  0.2785939  1.3212707  0.1277677  2.180 0.029223 *  
platelet    -0.0017445  0.9982571  0.0005462 -3.194 0.001405 ** 
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

            exp(coef) exp(-coef) lower .95 upper .95
age            1.0161     0.9842    1.0066    1.0257
sex            0.9459     1.0571    0.7713    1.1602
drugDrug2      0.8955     1.1167    0.7012    1.1436
drugPlacebo    1.3213     0.7568    1.0286    1.6973
platelet       0.9983     1.0017    0.9972    0.9993

Concordance= 0.634  (se = 0.028 )
Rsquare= 0.011   (max possible= 0.758 )
Likelihood ratio test= 28.89  on 5 df,   p=2.435e-05
Wald test            = 29.14  on 5 df,   p=2.18e-05
Score (logrank) test = 29.25  on 5 df,   p=2.068e-05

> source("http://www.utstat.toronto.edu/~brunner/Rfunctions/Wtest.txt")
> betahat = mod1$coefficients; kovbetahat = vcov(mod1)
> drugL = rbind(c(0,0,1,0,0),
+               c(0,0,0,1,0))
> Wtest(L=drugL, Tn=betahat, Vn=kovbetahat)
          W          df     p-value 
9.492974870 2.000000000 0.008682138 
> 
> LplaceboVSdrug2 = cbind(0,0,1,-1,0)
> Wtest(L=LplaceboVSdrug2, Tn=betahat, Vn=kovbetahat)
          W          df     p-value 
9.009513398 1.000000000 0.002685779 
> 
> # Use Placebo as the reference category.
> # Comparing W = 9.009513398, p = 0.002685779 
> liver2 = liver
> contrasts(liver2$drug) = contr.treatment(3,base=3)
> coxph(Surv(start,end,failed) ~ age + sex + drug + platelet, data=liver2)
Call:
coxph(formula = Surv(start, end, failed) ~ age + sex + drug + 
    platelet, data = liver2)

              coef exp(coef)  se(coef)     z       p
age       0.015975  1.016103  0.004801  3.33 0.00088
sex      -0.055566  0.945949  0.104164 -0.53 0.59372
drug1    -0.278594  0.756847  0.127768 -2.18 0.02922
drug2    -0.388964  0.677758  0.129586 -3.00 0.00269
platelet -0.001744  0.998257  0.000546 -3.19 0.00140



Likelihood ratio test=28.9  on 5 df, p=2.43e-05
n= 2612, number of events= 375 
> 
> 
> mod2 = coxph(Surv(start,end,failed) ~ age + sex + drug*platelet, data=liver); mod2
Call:
coxph(formula = Surv(start, end, failed) ~ age + sex + drug * 
    platelet, data = liver)

                          coef exp(coef)  se(coef)     z       p
age                   0.015898  1.016025  0.004807  3.31 0.00094
sex                  -0.055448  0.946061  0.104173 -0.53 0.59454
drugDrug2            -0.395456  0.673373  0.348413 -1.14 0.25637
drugPlacebo           0.477830  1.612572  0.355174  1.35 0.17852
platelet             -0.001910  0.998092  0.000923 -2.07 0.03862
drugDrug2:platelet    0.001124  1.001124  0.001303  0.86 0.38853
drugPlacebo:platelet -0.000800  0.999200  0.001370 -0.58 0.55936

Likelihood ratio test=30.9  on 7 df, p=6.41e-05
n= 2612, number of events= 375 
> anova(mod1,mod2)
Analysis of Deviance Table
 Cox model: response is  Surv(start, end, failed)
 Model 1: ~ age + sex + drug + platelet
 Model 2: ~ age + sex + drug * platelet
  loglik  Chisq Df P(>|Chi|)
1  -1837                    
2  -1836 2.0372  2    0.3611
> 
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