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2.Installing and loading packages and importing data 
2.1. Install rms and cmprsk R packages. 
>install.packages("rms")
>install.packages("cmprsk")

2.2(Load the R packages. )  01:24—01:31
>library("rms")
>library("cmprsk")

2.3. (Import the cohort data.)  01:31—01:33
>Dataset<-read.csv("…/Cohort Data.csv")

[bookmark: _Hlk18159734]3.( Nomogram based on the Cox Proportional Hazards Regression model)
01:34—01:57

[bookmark: _Hlk18159765]3.1 (Establish the Cox Proportional Hazards Regression model. )01:34—01:48

[bookmark: _Hlk18159995]3.1.1. (Fit the Cox proportional hazards model to the data. Establish the Cox proportional hard regression model using the function cph. The simplified format in R is shown below: )  01:47—01:48
[bookmark: _Hlk18159908]> f0 <- cph(Surv(Survivalmonths, status) ~ factor1+ factor2+…, 
x=T, y=T, surv=T, data=Dataset) 

[bookmark: _Hlk18160180]3.2( Develop a Cox Regression Nomogram using the commands detailed below.)
01:48—01:57
[bookmark: _Hlk18162570]> nom <- nomogram(f0, fun=list(function(x) surv(24, x)…), funlabel=c(“2-year predicted survival rate”…), maxscale=100, fun.at)
> plot (nom)
[bookmark: _Hlk18178542]
4. (Nomogram based on the Competing Risk Regression Model) 02:44—04:25

[bookmark: _Hlk25154569][bookmark: _Hlk18264916][bookmark: _GoBack]4.1 (Establish the Competing Risk Regression Model.)  02:44—02:53

4.1.1.( Fit the competing risk regression model. Readers could include the factors that they consider important, this step could be skipped. In the example, the factors significant in the univariable analysis are included.)  02:44—02:45

4.1.2. For categorical variables, carefully code them numerically when including them in the competing model. That is, for a categorical variable made of J levels, create J-1 dummy variables or indicator variables. 

4.1.3. (To establish a competing risk regression model, first place prognostic variables into a matrix. Use the function cbind() to concatenate the variables by columns and fit them into the competing regression model.)  02:45—02:53
>x <-cbind(factor2ind(factor1, "1"), factor2ind(factor2, "1")…)
[bookmark: _Hlk18264966]> mod<- crr (Survivalmonths, fstatus, failcode=1 or 2, cov1=x)
[bookmark: _Hlk18265165]
4.2 Plot the competing nomogram

4.2.1 Use the function nomogram to construct Cox nom (as listed in step 3.2).

4.2.2 Replace X.beta and X.point as well as total.points, X.real, and X.score of the competing risk regression model.

4.2.2.1 (Get the baseline cif, that is cif(min). See Supplementary file 2 for details.)
02:54—03:15
> 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)
> colnames(suv)<- c("time")
> line24<-which(suv$time=="24")
> cif.min24<-suv[line24,which.min(suv[line24,])]

4.2.2.2 (Replace the X.beta and X.point.)  03:16—03:39
> lmaxbeta<-which.max(abs(mod$coef))
> maxbeta<-abs(mod$coef[lmaxbeta])
> race0<-0
> names(race0)<-"race:1"
> race.beta<-c(race0,mod$coef[c("race:2","race:3")])
> race.beta.min<-race.beta[which.min(race.beta)]
> race.beta1<-race.beta-race.beta.min
> race.scale<-(race.beta1/maxbeta*100) # how the scale is calculated
> nom$Race$Xbeta<-race.beta1
> nom$Race$points<-race.scale

4.2.2.3 Replace the total X.point and X.real. 
> nom$total.points$x<-c(0,50,100, …)  03:39—03:40
> real.2y<-c(0.01,0.1,0.2 ,…) 

4.2.2.4 (Calculate the X.score and plot the nomogram. )  03:40—04:25
> score.2y<-log(log((1-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)
> plot(nom)

[bookmark: _Hlk18269381]5.( Subgroup analysis based on the Group Risk Score (GRS) ) 01:58—02:42

5.1 Calculate the risk score (RS)

5.1.1 Install and load the R packages
[bookmark: _Hlk26485611]> install.packages("meta")
> library("meta")  01:30—01:31

5.1.2 (Obtain the GRS and divide the cohort into 3 subgroups.) 01:58—02:19
> d1<-Dataset
> d1$X<-nom$X$points
> #For example, d1$race[d1$race==1]<-nom$race$point[1]
> d1$RS<-d1$race + d1$marry + d1$histology + d1$grademodify + d1$Tclassification + d1$Nclassification
> d1$GRS<- cut(d1$RS, quantile(d1$RS, seq(0, 1,1/3)), include.lowest = TRUE, labels = 1:3)

5.1.3 (Draw the forest plot. Get the HR, LCI and UCI via the function crr.) 02:20—02:42
> subgroup<-crr(ftime, fstatus, cov1, failcode=1) 
> HR<- summary(subgroup)$conf.int[1]
> LCI<- summary(subgroup)$conf.int[3]
> UCI<- summary(subgroup)$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")
> forest(xx, col.square = "black", hetstat =TRUE, leftcols = "studlab")
