### install packages ###

install.packages("cmprsk")
install.packages("rms")
install.packages("meta")


### load package ####

library("cmprsk")
library("rms")
library("meta")


Dataset<- read.csv("~ /~/Cohort Data.csv")

attach(Dataset)

### variables prepare ###
Race<-as.factor(race)
Marry<-as.factor(marry)
Histology<-as.factor(histology)
Grademodify<-as.factor(grademodify)
classificationT<-as.factor(stageT)
classificationN<-as.factor(N)

dd=datadist(Race,Marry,Histology,Grademodify,classificationT,classificationN)
options(datadist="dd")
 
### get cox model ### 
f0 <- cph(Surv(Survivalmonths, death) ~ 
            Race+Marry+Histology+Grademodify+classificationT+classificationN, x=T, y=T, surv=T, data=Dataset, time.inc=60)
surv <- Survival(f0)

### construnct nomogram ###
nom <- nomogram(f0, fun=list(function(x) surv(24, x), function(x) surv(36, x), function(x) surv(60, x)),
                lp=F,
                funlabel=c("2-year survival", "3-year survival","5-year survival"),
                maxscale=100, 
                fun.at=c(0.1,0.2,0.4,0.6,0.7,0.8,0.9,0.95))
plot(nom)


### get grs ###

d1<-Dataset
attach(d1)

d1$race[d1$race==1]<-nom$Race$points[1]
d1$race[d1$race==2]<-nom$Race$points[2]
d1$race[d1$race==3]<-nom$Race$points[3]

d1$marry[d1$marry==1]<-nom$Marry$points[1]
d1$marry[d1$marry==2]<-nom$Marry$points[2]
d1$marry[d1$marry==3]<-nom$Marry$points[3]

d1$histology[d1$histology==1]<-nom$Histology$points[1]
d1$histology[d1$histology==2]<-nom$Histology$points[2]
d1$histology[d1$histology==3]<-nom$Histology$points[3]

d1$grademodify[d1$grademodify==1]<-nom$Grademodify$points[1]
d1$grademodify[d1$grademodify==2]<-nom$Grademodify$points[2]
d1$grademodify[d1$grademodify==3]<-nom$Grademodify$points[3]
d1$grademodify[d1$grademodify==4]<-nom$Grademodify$points[4]

d1$stageT[d1$stageT==1]<-nom$classificationT$points[1]
d1$stageT[d1$stageT==2]<-nom$classificationT$points[2]
d1$stageT[d1$stageT==3]<-nom$classificationT$points[3]
d1$stageT[d1$stageT==4]<-nom$classificationT$points[4]

d1$N[d1$N==0]<-nom$classificationN$points[1]
d1$N[d1$N==1]<-nom$classificationN$points[2]
d1$N[d1$N==2]<-nom$classificationN$points[3]
d1$N[d1$N==3]<-nom$classificationN$points[4]


d1$RS<-d1$race+d1$marry+d1$histology+d1$grademodify+d1$stageT+d1$N

d1$grs<-cut(d1$RS, 
         quantile(d1$RS, seq(0, 1,1/3)), 
         include.lowest = TRUE, labels = 1:3)

### Subgroups analysis based on grs ###

sbg1<-crr(subset(d1,d1$grs==1)$Survivalmonths, subset(d1,d1$grs==1)$death4, 
        subset(d1,d1$grs==1)$age40, failcode = 1)
sbg2<-crr(subset(d1,d1$grs==2)$Survivalmonths, subset(d1,d1$grs==2)$death4, 
        subset(d1,d1$grs==2)$age40, failcode = 1)
sbg3<-crr(subset(d1,d1$grs==3)$Survivalmonths, subset(d1,d1$grs==3)$death4, 
        subset(d1,d1$grs==3)$age40, failcode = 1)

summ1<-summary(sbg1)
summ2<-summary(sbg2)
summ3<-summary(sbg3)

HR<-c(summ1$conf.int[1],summ2$conf.int[1],summ3$conf.int[1])
LCI<-c(summ1$conf.int[3],summ2$conf.int[3],summ3$conf.int[3])
UCI<-c(summ1$conf.int[4],summ2$conf.int[4],summ3$conf.int[4])
LABxx<-c("Low Risk", "Median Risk", "High Risk")

xx<-metagen(log(HR), lower = log(LCI), upper = log(UCI),
            studlab = LABxx, sm = "HR", comb.fixed=FALSE,  comb.random =FALSE, print.byvar = TRUE)
forest(xx,col.square = "black", hetstat =TRUE,leftcols = "studlab")


### load function ####

factor2ind <- function(x, baseline)
{
  # Given a factor variable x, create an indicator matrix of dimension 
  # length(x) x (nlevels(x)-1) dropping the column corresponding to the 
  # baseline level (by default the first level is used as baseline).
  # Example:
  # > x = gl(4, 2, labels = LETTERS[1:4])
  # > factor2ind(x)
  # > factor2ind(x, "C")
  xname <- deparse(substitute(x))
  n <- length(x)
  x <- as.factor(x)
  if(!missing(baseline)) x <- relevel(x, baseline)
  X <- matrix(0, n, length(levels(x)))
  X[(1:n) + n*(unclass(x)-1)] <- 1
  X[is.na(x),] <- NA
  dimnames(X) <- list(names(x), paste(xname, levels(x), sep = ":"))
  return(X[,-1,drop=FALSE])
}


### factor2ind function second parameter define baseline of variable ###

x<-cbind(factor2ind(race, "1"), factor2ind(marry, "1"),factor2ind(histology,"1"), factor2ind(grademodify,"1"), factor2ind(stageT,"1"), factor2ind(N,"0"))


mod<-crr(Survivalmonths,death4,failcode=1,cov1=x)


x0=x
x0 <- as.matrix(x0)
lhat <- matrix(0, nrow = length(mod$uftime), ncol = nrow(x0))
for (j in 1:nrow(x0)) lhat[, j] <- cumsum(exp(sum(x0[j, ] * mod$coef)) * mod$bfitj)
lhat <- cbind(mod$uftime, 1 - exp(-lhat))
suv<-as.data.frame(lhat)

nam<-c("time")
colnames(suv)<-nam

line24<-which(suv$time=="24") 
line36<-which(suv$time=="36")
line60<-which(suv$time=="60") 

cif.min24<-suv[line24,which.min(suv[line24,])] 
cif.min36<-suv[line36,which.min(suv[line36,])]
cif.min60<-suv[line60,which.min(suv[line60,])]


### get max beta value for calculate scale of variables####

lmaxbeta<-which.max(abs(mod$coef))
maxbeta<-abs(mod$coef[lmaxbeta])



### get scale and beta ###

race0<-0
names(race0)<-"race:1"
race.beta<-c(race0,mod$coef[c("race:2","race:3")])
race.beta.min<-race.beta[which.min(race.beta)]
race.beta1<-race.beta-race.beta.min
race.scale<-(race.beta1/maxbeta*100)

marry0<-0
names(marry0)<-"marry:1"
marry.beta<-c(marry0,mod$coef[c("marry:2","marry:3")])
marry.beta.min<-marry.beta[which.min(marry.beta)]
marry.beta1<-marry.beta-marry.beta.min
marry.scale<-(marry.beta1/maxbeta*100)

histology0<-0
names(histology0)<-"histology:1"
histology.beta<-c(histology0,mod$coef[c("histology:2","histology:3")])
histology.beta.min<-histology.beta[which.min(histology.beta)]
histology.beta1<-histology.beta-histology.beta.min
histology.scale<-(histology.beta1/maxbeta*100)

grademodify0<-0
names(grademodify0)<-"grademodify:1"
grademodify.beta<-c(grademodify0,mod$coef[c("grademodify:2","grademodify:3")])
grademodify.beta.min<-grademodify.beta[which.min(grademodify.beta)]
grademodify.beta1<-grademodify.beta-grademodify.beta.min
grademodify.scale<-(grademodify.beta1/maxbeta*100)

stageT0<-0
names(stageT0)<-"stageT:1"
stageT.beta<-c(stageT0,mod$coef[c("stageT:2","stageT:3","stageT:4")])
stageT.beta.min<-stageT.beta[which.min(stageT.beta)]
stageT.beta1<-stageT.beta-stageT.beta.min
stageT.scale<-(stageT.beta1/maxbeta*100)

N0<-0
names(N0)<-"N:0"
N.beta<-c(N0,mod$coef[c("N:1","N:2","N:3")])
N.beta.min<-N.beta[which.min(N.beta)]
N.beta1<-N.beta-N.beta.min
N.scale<-(N.beta1/maxbeta*100)



nom$Race$Xbeta<-race.beta1
nom$Race$points<-race.scale

nom$Marry$Xbeta<-marry.beta1
nom$Marry$points<-marry.scale

nom$Histology$Xbeta<-histology.beta1
nom$Histology$points<-histology.scale

nom$Grademodify$Xbeta<-grademodify.beta1
nom$Grademodify$points<-grademodify.scale

nom$classificationT$Xbeta<-stageT.beta1
nom$classificationT$points<-stageT.scale

nom$classificationN$Xbeta<-N.beta1
nom$classificationN$points<-N.scale

##max risk score to determine total point
nom$total.points$x<-c(0,50,100,150,200,250,300,350)


d2<-Dataset

d2$race[d2$race==1]<-race.scale[1]
d2$race[d2$race==2]<-race.scale[2]
d2$race[d2$race==3]<-race.scale[3]

d2$marry[d2$marry==1]<-marry.scale[1]
d2$marry[d2$marry==2]<-marry.scale[2]
d2$marry[d2$marry==3]<-marry.scale[3]

d2$histology[d2$histology==1]<-histology.scale[1]
d2$histology[d2$histology==2]<-histology.scale[2]
d2$histology[d2$histology==3]<-histology.scale[3]

d2$grademodify[d2$grademodify==1]<-grademodify.scale[1]
d2$grademodify[d2$grademodify==2]<-grademodify.scale[2]
d2$grademodify[d2$grademodify==3]<-grademodify.scale[3]

d2$stageT[d2$stageT==1]<-stageT.scale[1]
d2$stageT[d2$stageT==2]<-stageT.scale[2]
d2$stageT[d2$stageT==3]<-stageT.scale[3]
d2$stageT[d2$stageT==4]<-stageT.scale[4]

d2$N[d2$N==0]<-N.scale[1]
d2$N[d2$N==1]<-N.scale[2]
d2$N[d2$N==2]<-N.scale[3]
d2$N[d2$N==3]<-N.scale[4]

rs<-d2$race+d2$marry+d2$histology+d2$grademodify+d2$stageT+d2$N
total.score.max<-rs[which.max(rs)]
total.score.min<-rs[which.min(rs)]


cif24<-(1-(1-cif.min24)^exp(rs*maxbeta/100))
cif36<-(1-(1-cif.min36)^exp(rs*maxbeta/100))
cif60<-(1-(1-cif.min60)^exp(rs*maxbeta/100))


####for 2 year probability ####

real.2y<-c(0.5,0.6,0.7,0.8,0.9,0.95)
score.2y<-log(log((real.2y),(1-cif.min24)))/(maxbeta/100)

nom$`2-year survival`$x<-score.2y
nom$`2-year survival`$x.real<-real.2y
nom$`2-year survival`$fat<-as.character(real.2y)


####for 3 year probability ####

real.3y<-c(0.3,0.4,0.5,0.6,0.7,0.8,0.9,0.95)
score.3y<-log(log((real.3y),(1-cif.min36)))/(maxbeta/100)

nom$`3-year survival`$x<-score.3y
nom$`3-year survival`$x.real<-real.3y
nom$`3-year survival`$fat<-as.character(real.3y)


####for 5 year probability ####
[bookmark: _GoBack]real.5y<-c(0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,0.95)
score.5y<-log(log((real.5y),(1-cif.min60)))/(maxbeta/100)

nom$`5-year survival`$x<-score.5y
nom$`5-year survival`$x.real<-real.5y
nom$`5-year survival`$fat<-as.character(real.5y)


plot(nom)
