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#Simulation for Scenario 1, without covariate effect (beta = 0)

#For Scenario 2, change random effect and residual error values

rm(list=ls())

#FIXED EFFECTS 

THETA <- c(10, 0.2, 0.5)

names_theta <- c("ka","V", "Cl")

#RANDOM EFFECTS

OMEGA <- c(0.5, 0.5, 0.5)

#Scenario 2: OMEGA <- c(0.2, 0.2, 0.2)

#RESIDUAL ERROR

SIG_slope <- 0.3

#Scenario 2 SIG_slope <- 0.2

SIG_inter <- 0.15

#COVARIATE

SD_cov <- 0.1

mWT <- 70

BETA <- 0

#Other BETA values for middle or strong covariate effect:

#Scenario 1: BETA <- 0.5 or 1

#Scenario 2: BETA <- 0.2 or 0.5

#DESIGN

xi <- c(0.05,0.15, 0.3, 0.6, 1)

N <- 500

#number of replicates

sc <- 1000

dose <- 1

n_seed <- 12345

#change to your own working directory

setwd("C:/Users/francois.combes/Documents/documents/publication2/suppl")

for (iter in 1:sc){

  n_seed <- n_seed+1

  set.seed(n_seed)

  #time of dose

  Tdose <- 0

  #############

  #number of samples

  n1 <- length(xi)

  #######################################################

  #Database construction 

  ##

  #ID

  ID <- 1: N

  #Total number of row per patient (Times + one dose)

  time1 <- c(Tdose, xi)

  #Column: TIME

  TIME <- rep(time1,N)

  #Column: EVID, event identification : 1 = dose, 0 = DV

  EVID <- rep(c(1,rep(0,n1)),N)

  #Column: Design

  DESIGN <- rep(1,N*length(time1))

  #Covariate simulation

  WT <- rlnorm(N, log(mWT), SD_cov)

  #Individual parameters simulation

  ETA <- matrix(NA,N,3)

  THETA_i <- matrix(NA,N,3)

  ETA[,1] <- rnorm(N, mean = 0, sd = OMEGA[1])

  ETA[,2] <- rnorm(N, mean = 0, sd = OMEGA[2])

  ETA[,3] <- rnorm(N, mean = 0, sd = OMEGA[3])

  THETA_i[,1] <- THETA[1]*exp(ETA[,1])

  THETA_i[,2] <- THETA[2]*(WT/mWT)**BETA*exp(ETA[,2])

  THETA_i[,3] <- THETA[3]*exp(ETA[,3])

  #Colomn: Individual parameters 

  theta_ind <- matrix(0,length(TIME),3)

  theta_ind[,1] <- rep(THETA_i[,1], each=n1+1, length = N*(n1+1))

  theta_ind[,2] <- rep(THETA_i[,2], each=n1+1, length = N*(n1+1))

  theta_ind[,3] <- rep(THETA_i[,3], each=n1+1, length = N*(n1+1))

  ETA1 <- rep(ETA[,1], each=n1+1, length = N*(n1+1))

  ETA2 <- rep(ETA[,2], each=n1+1, length = N*(n1+1))

  ETA3 <- rep(ETA[,3], each=n1+1, length = N*(n1+1))

  colnames(theta_ind ) <- names_theta

  #Colomn: ID

  ID <- rep(ID,each=n1+1, length = N*(n1+1))

  #Column: WT

  WT <- rep(WT,each=n1+1, length = N*(n1+1))

  #Column: DOSE

  DOSE <- rep(c(dose, rep(0, n1)),N)

  #Model predictions

  ka <- theta_ind[,1]

  V <- theta_ind[,2]

  CL <- theta_ind[,3]

  PRED <- dose*ka/(V*(ka-CL/V))*(exp(-TIME*CL/V)-exp(-TIME*ka))

  #Residual error

  EPS <- rnorm(length(time1)*N, mean = 0, sd = 1)

  error <- EPS*(SIG_inter + PRED*SIG_slope)

  #Observations

  DV <- PRED + error

  #######################################################

  #Final Table for D5

  table <- data.frame (ID,TIME,DV,EVID,DESIGN,DOSE,WT,theta_ind, ETA1, ETA2, ETA3, residus)

  write.table(table, file = paste("DATA_sim_5_",iter,".csv",sep = ""),quote = FALSE, row.names = FALSE, sep = ",")

  #Final Table for D3

  table2 <- table[table$TIME != 0.15, ]

  table3 <- table2[table2$TIME != 0.6, ]

  write.table(table3, file =  paste("DATA_sim_3_",iter,".csv",sep = ""), quote = FALSE, row.names = FALSE, sep = ",")

  #Final Table for D2

  gp1 <- subset(table3,table3$ID < 168)

  gp3 <- subset(table3,table3$ID > 333)

  gp <- subset(table3,table3$ID < 334)

  gp2 <- subset(gp, gp$ID > 167)

  table_fin <- rbind(gp1[gp1$TIME != 1,], gp2[gp2$TIME != 0.3,], gp3[gp3$TIME != 0.05,])

  write.table(table_fin, file = paste("DATA_sim_2_",iter,".csv",sep = ""), quote = FALSE, row.names = FALSE, sep = ",")

}
