install.packages('car')
install.packages('rms')
install.packages('pROC')
install.packages('devtools')
install.packages('BiocManager')
install.packages('rmda')
install.packages('nomogramFormula')
install.packages('openxlsx')
install.packages('survminer')
install.packages('ggpp')
install.packages('verification')
rm(list = ls())
library(car)
library(rms)
library(rmda)
library(pROC)
library(nomogramFormula)
library(WriteXLS)
library(openxlsx)
library(ggplot2)
data_dir<-choose.dir(default = "D:\\data_dir",caption = "")
output_dir<-choose.dir(default="D:\\output_dir",caption = "")
training_dataset_path<-choose.files(default = data_dir,caption = "",
                                    multi = TRUE,filters =Filters,
                                    index = nrow(Filters))
training_dataset<-read.csv(training_dataset_path,header = TRUE,sep = "\t",stringsAsFactors = FALSE)
print(paste0("This dataset has",dim(training_dataset)[1],"samples；",dim(training_dataset)[2],"variables"))
validation_dataset_path<-choose.files(default = data_dir,caption = "",
                                      multi = TRUE,filters = Filters,
                                      index = nrow(Filters))
validation_dataset<-read.csv(validation_dataset_path,header = TRUE,sep = "\t",stringsAsFactors = FALSE)
print(paste0("This dataset has",dim(validation_dataset)[1],"samples；",dim(validation_dataset)[2],"variables"))
SAMZU_dataset_path<-choose.files(default = data_dir,caption = "",
                                    multi = TRUE,filters =Filters,
                                    index = nrow(Filters))
SAMZU_dataset<-read.csv(SAMZU_dataset_path,header = TRUE,sep = "\t",stringsAsFactors = FALSE)
print(paste0("This dataset has",dim(SAMZU_dataset)[1],"samples；",dim(SAMZU_dataset)[2],"samples"))
f_lrm<-lrm(liverMetastasis~TumorSizeCategory,data = training_dataset,x=TRUE,y=TRUE,maxit=1000)
print(f_lrm)
f_lrm<-lrm(liverMetastasis~TumorSize2+TumorSize3+Tstage2+Tstage3+Tstage4+FunctionalStatus+OtherSiteMetastasis,data = training_dataset,x=TRUE,y=TRUE,maxit=1000)
print(f_lrm)
ddist<-datadist(training_dataset)
options(datadist='ddist')
pdf(file = paste(output_dir,"\\nomogram.pdf",sep = ""),width = 10,height = 5)
nomogram<-nomogram(f_lrm,fun = function(x)1/(1+exp(-x)),
                   fun.at = c(0.01,0.1,0.3,0.5,0.8,0.9,0.99),
                   funlabel = "Liver Metastasis Risk",
                   lp=F,
                   conf.int = F,
                   abbrev = F）
)
plot(nomogram)
dev.off()
nom<-nomogram(f_lrm)
results<-formula_rd(nomogram = nom)
training_dataset$points<-points_cal(formula = results$formula,rd=training_dataset)
pre<-training_dataset$points
write.xlsx(training_dataset,'training_dataset.xlsx',rowNames=T,colNames=T)
nom<-nomogram(f_lrm)
results<-formula_rd(nomogram = nom)
validation_dataset$points<-points_cal(formula = results$formula,rd=validation_dataset)
pre<-validation_dataset$points
write.xlsx(validation_dataset,'validation_dataset.xlsx',rowNames=T,colNames=T)
pred_f_training<-predict(f_lrm,training_dataset)
modelroc<-roc(training_dataset$liverMetastasis,pred_f_training)
roc1<-roc(validation_dataset$VatalStatus~validation_dataset$Risk,data=validation_dataset)
pdf(file = paste(output_dir,"\\ROC_training.pdf",sep = ""),width = 10,height = 10)
plot(roc1,print.auc=TRUE,auc.polygon=T,max.auc.polygon=T,auc.ci=T,grid=c(0.1,0.2),
     print.thres="best")
dev.off()
plot(1-roc1$specificities,roc1$sensitivities,type="l",col="red",lty=1,xlab = "1-Specificity",ylab = "Sensitivities",lwd=2)
#1-roc1$specificities,roc1$sensitivities：
#type="l"：
#col="red"：
#lty=1：
#lwd=2；
#xlab = "1-Specificity",ylab = "Sensitivities"；
abline(0,1) 
auc(roc1)
text(0.8,0.15, labels = 'AUC:0.6591',font = 1) 
#0.8,0.15：
#labels = 'AUC:0.7314'：
#font = 1：
pred_f_validation<-predict(f_lrm,validation_dataset)
modelroc<-roc(validation_dataset$liverMetastasis,pred_f_validation)
pdf(file=paste(output_dir,"\\ROC_testing.pdf",sep = ""),width = 10,height = 10)
plot(modelroc,print.auc=TRUE,auc.polygon=TRUE,max.auc.polygon=T,auc.ci=T,grid=c(0.1,0.2),
     print.thres=TRUE)
dev.off()
pred_f_SAMZU<-predict(f_lrm,SAMZU_dataset)
modelroc<-roc(SAMZU_dataset$LiverMetastasis,pred_f_SAMZU)
pdf(file = paste(output_dir,"\\ROC_SAMZU.pdf",sep = ""),width = 10,height = 10)
plot(modelroc,print.auc=TRUE,auc.polygon=TRUE,max.auc.polygon=T,auc.ci=T,grid=c(0.1,0.2),
     print.thres=TRUE)
dev.off()
library(dplyr)
ci.auc(roc1)
library(verification)
roc.area(validation_dataset$VitalStatus,roc1$predictor)
roc1$predictor
cal<-calibrate(f_lrm,B=1000)
pdf(file = paste(output_dir,"\\calibrate_training.pdf",sep = ""),width = 10,height = 10)
plot(cal)
dev.off()
fit.vad<-lrm(validation_dataset$liverMetastasis~pred_f_validation,data = validation_dataset,x=T,y=T)
pdf(file = paste(output_dir,"\\calibrate_testing.pdf",sep = ""),width = 10,height = 10)
cal<-calibrate(fit.vad,B=1000)
plot(cal)
dev.off()
fit.vad<-lrm(SAMZU_dataset$LiverMetastasis~pred_f_SAMZU,data = SAMZU_dataset,x=T,y=T)
pdf(file = paste(output_dir,"\\calibrate_SAMZU.pdf",sep = ""),width = 10,height = 10)
cal<-calibrate(fit.vad,B=1000)
plot(cal)
dev.off()
pdf(file = paste(output_dir,"\\DCA_training.pdf",sep = ""),width = 10,height = 10)
DCA_training_OtherSiteMetastasis<-decision_curve(liverMetastasis~OtherSiteMetastasis,data = training_dataset,
                                              thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_training_FunctionalStatus<-decision_curve(liverMetastasis~FunctionalStatus,data = training_dataset,
                                           thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_training_Tstage<-decision_curve(liverMetastasis~Tstage2+Tstage3+Tstage4,data = training_dataset,
                                 thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_training_TumorSize<-decision_curve(liverMetastasis~TumorSize2+TumorSize3,data = training_dataset,
                                    thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_training<-decision_curve(liverMetastasis~TumorSize2+TumorSize3+Tstage2+Tstage3+Tstage4+FunctionalStatus+OtherSiteMetastasis,data = training_dataset,
                          thresholds = seq(0,1,by=0.01),bootstraps = 1000)
plot_decision_curve(list(DCA_training_OtherSiteMetastasis,DCA_training_FunctionalStatus,DCA_training_Tstage,DCA_training_TumorSize,DCA_training),curve.names = c("DCA_training_OtherSiteMetastasis","DCA_training_FunctionalStatus","DCA_training_Tstage","DCA_training_TumorSize","DCA_training"),
                    col=c("blue","red","green","orange","black"),
                    confidence.intervals = FALSE,  #remove confidence intervals
                    cost.benefit.axis = FALSE, #remove cost benefit axis
                    legend.position = "topright") #add the legend
dev.off()
pdf(file = paste(output_dir,"\\DCA_validation.pdf",sep = ""),width = 10,height = 10)
DCA_validation_OtherSiteMetastasis<-decision_curve(liverMetastasis~OtherSiteMetastasis,data = validation_dataset,
                                                 thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_validation_FunctionalStatus<-decision_curve(liverMetastasis~FunctionalStatus,data = validation_dataset,
                                              thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_validation_Tstage<-decision_curve(liverMetastasis~Tstage2+Tstage3+Tstage4,data = validation_dataset,
                                    thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_validation_TumorSize<-decision_curve(liverMetastasis~TumorSize2+TumorSize3,data = validation_dataset,
                                       thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_validation<-decision_curve(liverMetastasis~TumorSize2+TumorSize3+Tstage2+Tstage3+Tstage4+FunctionalStatus+OtherSiteMetastasis,data = validation_dataset,
                             thresholds = seq(0,1,by=0.01),bootstraps = 1000)
plot_decision_curve(list(DCA_validation_OtherSiteMetastasis,DCA_validation_FunctionalStatus,DCA_validation_Tstage,DCA_validation_TumorSize,DCA_validation),curve.names = c("DCA_validation_OtherSiteMetastasis","DCA_validation_FunctionalStatus","DCA_validation_Tstage","DCA_validation_TumorSize","DCA_validation"),
                    col=c("blue","red","green","orange","black"),
                    confidence.intervals = FALSE,  #remove confidence intervals
                    cost.benefit.axis = FALSE, #remove cost benefit axis
                    legend.position = "topright") #add the legend
dev.off()
pdf(file = paste(output_dir,"\\DCA_SAMZU.pdf",sep = ""),width = 10,height = 10)
DCA_SAMZU_OtherSiteMetastasis<-decision_curve(LiverMetastasis~OtherSiteMetastasis,data = SAMZU_dataset,
                                           thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_SAMZU_FunctionalStatus<-decision_curve(LiverMetastasis~FunctionalStatus,data = SAMZU_dataset,
                                 thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_SAMZU_Tstage<-decision_curve(LiverMetastasis~Tstage2+Tstage3+Tstage4,data = SAMZU_dataset,
                                    thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_SAMZU_TumorSize<-decision_curve(LiverMetastasis~TumorSize2+TumorSize3,data = SAMZU_dataset,
                          thresholds = seq(0,1,by=0.01),bootstraps = 1000)
DCA_SAMZU<-decision_curve(LiverMetastasis~TumorSize2+TumorSize3+Tstage2+Tstage3+Tstage4+FunctionalStatus+OtherSiteMetastasis,data = SAMZU_dataset,
                          thresholds = seq(0,1,by=0.01),bootstraps = 1000)
plot_decision_curve(list(DCA_SAMZU_OtherSiteMetastasis,DCA_SAMZU_FunctionalStatus,DCA_SAMZU_Tstage,DCA_SAMZU_TumorSize,DCA_SAMZU),curve.names = c("DCA_SAMZU_OtherSiteMetastasis","DCA_SAMZU_FunctionalStatus","DCA_SAMZU_Tstage","DCA_SAMZU_TumorSize","DCA_SAMZU"),
                                                                        col=c("blue","red","green","orange","black"),
                                                                        confidence.intervals = FALSE,  #remove confidence intervals
                                                                        cost.benefit.axis = FALSE, #remove cost benefit axis
                                                                        legend.position = "topright") #add the legend
dev.off()
pdf(file=paste(output_dir,"\\CIC_training.pdf",sep = ""),width = 10,height = 10)
CIC_training<-decision_curve(liverMetastasis~TumorSize2+TumorSize3+Tstage2+Tstage3+Tstage4+FunctionalStatus+OtherSiteMetastasis,data = training_dataset
                          #,policy="opt-in"
                          ,study.design = 'cohort')
plot_clinical_impact(CIC_training,population.size = 1000,cost.benefit.axis = T,
                     n.cost.benefits = 8,col = c("orange","black"),
                     xlim = c(0,1))
dev.off()
pdf(file=paste(output_dir,"\\CIC_validation.pdf",sep = ""),width = 10,height = 10)
CIC_validation<-decision_curve(liverMetastasis~TumorSize2+TumorSize3+Tstage2+Tstage3+Tstage4+FunctionalStatus+OtherSiteMetastasis,data = validation_dataset
                             #,policy="opt-in"
                             ,study.design = 'cohort')
plot_clinical_impact(CIC_validation,population.size = 1000,cost.benefit.axis = T,
                     n.cost.benefits = 8,col = c("orange","black"),
                     xlim = c(0,1))
dev.off()
pdf(file=paste(output_dir,"\\CIC_SAMZU.pdf",sep = ""),width = 10,height = 10)
CIC_SAMZU<-decision_curve(LiverMetastasis~TumorSize2+TumorSize3+Tstage2+Tstage3+Tstage4+FunctionalStatus+OtherSiteMetastasis,data = SAMZU_dataset
                               #,policy="opt-in"
                               ,study.design = 'cohort')
plot_clinical_impact(CIC_SAMZU,population.size = 1000,cost.benefit.axis = T,
                     n.cost.benefits = 8,col = c("orange","black"),
                     xlim = c(0,1))
dev.off()
warnings()
library('survival')
library('survminer')
library('RColorBrewer')
library('tibble')
library('ggpp')
getwd()
setwd('C:/Users/塑料兜/Desktop/早发胰腺神经内分泌肿瘤术前预测肝转移风险因素/原始数据/数据表格（新）')
dat<-read.table("training_dataset.txt",sep = "\t",check.names = F,stringsAsFactors = F,header = T)
fitd<-survdiff(Surv(SurvivalMonths,VitalStatus)~Risk,
               data = dat,
               na.action = na.exclude)
p.val<-1-pchisq(fitd$chisq,length(fitd$n)-1)
survdiff(Surv(SurvivalMonths,VitalStatus)~Risk,
         data = dat,
         na.action = na.exclude)
fit<-survfit(Surv(SurvivalMonths,VitalStatus)~Risk,
             data = dat,
             type="kaplan-meier",
             error = "greenwood",
             conf.type="plain",
             na.action=na.exclude)
ps<-pairwise_survdiff(Surv(SurvivalMonths,VitalStatus)~Risk,
                      data = dat,
                      p.adjust.method = "none")
mycol<-brewer.pal(n=10,"Paired")[c(2,4,6,8,10)]
names(fit$strata) <- gsub("Risk=", "", names(fit$strata)) 
p <- ggsurvplot(fit               = fit,
                conf.int          = TRUE, 
                risk.table        = TRUE,
                risk.table.col    = "strata",
                palette           = mycol, 
                data              = dat,
                xlim              = c(0,119), 
                size              = 1,
                break.time.by     = 12,
                legend.title      = "",
                xlab              = "Time (months)",
                ylab              = "Overall survival",
                risk.table.y.text = FALSE,
                tables.height     = 0.3) 
p.lab <- paste0("log-rank test P",
                ifelse(p.val < 0.001, " < 0.001", 
                       paste0(" = ",round(p.val, 3))))
p$plot <- p$plot + annotate("text",
                            x = 0, y = 0.55, 
                            hjust = 0,
                            fontface = 4,
                            label = p.lab) 
addTab <- as.data.frame(as.matrix(ifelse(round(ps$p.value, 3) < 0.001, "<0.001",
                                         round(ps$p.value, 3))))
addTab[is.na(addTab)] <- "-"
df <- tibble(x = 0, y = 0, tb = list(addTab))
p$plot <- p$plot +
  geom_table(data = df,
             aes(x = x, y = y, label = tb),
             table.rownames = TRUE) 
pdf("training_dataset_KM_Curve.pdf", width = 4.5, height = 6)
print(p)
dev.off() 
dat2<-read.table("validation_dataset.txt",sep = "\t",check.names = F,stringsAsFactors = F,header = T)
fitd<-survdiff(Surv(SurvivalMonths,VitalStatus)~Risk,
               data = dat,
               na.action = na.exclude)
p.val<-1-pchisq(fitd$chisq,length(fitd$n)-1)
fit<-survfit(Surv(SurvivalMonths,VatalStatus)~Risk,
             data = dat2,
             type="kaplan-meier",
             error = "greenwood",
             conf.type="plain",
             na.action=na.exclude)
ps<-pairwise_survdiff(Surv(SurvivalMonths,VatalStatus)~Risk,
                      data = dat2,
                      p.adjust.method = "none")
mycol<-brewer.pal(n=10,"Paired")[c(2,4,6,8,10)]
names(fit$strata) <- gsub("Risk=", "", names(fit$strata)) 
 <- ggsurvplot(fit               = fit,
                conf.int          = TRUE, 
                risk.table        = TRUE, 
                risk.table.col    = "strata",
                palette           = mycol,
                data              = dat2,
                xlim              = c(0,119),
                size              = 1,
                break.time.by     = 12, 
                legend.title      = "",
                xlab              = "Time (months)",
                ylab              = "Overall survival",
                risk.table.y.text = FALSE,
                tables.height     = 0.3) 
p.lab <- paste0("log-rank test P",
                #ifelse(p.val < 0.001, " < 0.001", 
                       paste0(" = ",round(p.val, 3)))
p$plot <- p$plot + annotate("text",
                            x = 0, y = 0.55, 
                            hjust = 0,
                            fontface = 4,
                            label = p.lab) 
paste
addTab <- as.data.frame(as.matrix(ifelse(round(ps$p.value, 3) < 0.001, "<0.001",
                                         round(ps$p.value, 3))))
addTab[is.na(addTab)] <- "-"
df <- tibble(x = 0, y = 0, tb = list(addTab))
p$plot <- p$plot +
  geom_table(data = df,
             aes(x = x, y = y, label = tb),
             table.rownames = TRUE) 
pdf("validation_dataset_KM_Curve.pdf", width = 4.5, height = 6)
print(p)
dev.off() 
p.val
dat<-read.table("training_dataset_bar.txt",sep = "\t",check.names = F,stringsAsFactors = F,header = T)
dat2<-read.table("validation_dataset_bar.txt",sep = "\t",check.names = F,stringsAsFactors = F,header = T)
library(reshape2)
library(dplyr)
dat2_rownames<-rownames(dat2)
dat2_colnames<-colnames(dat2)
dat2$Metastasis<-dat2_rownames
dat2_m<-melt(dat2,id.vars = c("Metastasis"))
dat2_m
p <- ggplot(dat2_m, aes(x=variable, y=value, group=Metastasis)) +
  geom_bar(stat="identity", position="stack", width =0.5 ,aes(fill=Metastasis)) +
  labs(x = "Risk",y = "Number of cases") + 
  
  scale_y_continuous(expand = c(0,0)) + 
  theme_classic() +
  theme(legend.text=element_text(size=11),
        legend.title=element_text(face='bold', size=13)) +
  theme(axis.title = element_text(size = 11,face='bold'),
        axis.text.y=element_text(size=11,color = "black"),
        axis.text.x = element_text(size = 11,angle =30,hjust=0.5,vjust=0.5), 
        axis.line = element_line(size = 1),
        axis.ticks = element_line(size = 1)) + 
  scale_fill_brewer(palette="Pastel1") 
p
pdf("validation_dataset_risk.pdf", width = 5, height = 5)
print(p)
dev.off()
