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R script: The present R code implements the likelihood for the studied pharmacokinetic/viral
kinetic model written using differential equations, accounting for the contributions of observed
and censored data (data below the limit of quantification) respectively. The package

margLevAlg was used for likelihood maximization.
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library(deSolve)
library (reshape?2)

#ODE model

formED <- function(t,y,p) {
ka <- pl1l]
ke <- pl2]
V <= pl[3]
EC50 <- pl[4]
VLO <- 10%pI[
delta <- p[6
c <= pl7]
tau <- 7
beta <- 5.6e-7
pp <- 10
nhill <- 1
dose <- 180
y0.func<-function (ka,dose,n, tau, t) {

if (n==0) {return (dose*exp (-ka*t)) }
else{return (dose*exp (-ka* (t-n*tau) ) +y0. func(ka,dose,n-1,tau,t)) }}

n<-t%/%tau
y0<-y0.func (ka,dose, n, tau, t)
Tc <- delta*c/beta/pp
dyl <- ka*yO-ke*y[1l]
Cc <= yl[1]/V
epsilon <- Cc”nhill/ (EC50”"nhill+Cc”nhill)
dy2 <- beta*y[3]*Tc-delta*y[2]
dy3 <- (l-epsilon) *pp*y[2]-c*y[3]
return (list (c(dyl,dy2,dy3),c(Cc,logl0(yI[3]1))))}
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]

RtolEQ<-1e-08
AtolEQ<-le-16
#Hmax<-Inf

# Data simulation

beta<-c(0.9,0.15,12,0.15,6,0.2,06)
sigmainterA <- 0.5
sigmainterB <- 0.15

parameters <- c("ka","ke","Vv","EC50","VLO","delta","c")
t <- ¢(0, 1, 3, 5, 7, 14, 28)

condinit <- expression(c(0,c*107VL0/10,107VLO))

p <- length (beta)

for (i in 1l:p) {assign(parameters[i],betali]) }
cond<-eval (condinit)

set.seed (688690)

sigmaPK <- rnorm(length(t),0,sigmainterA)

sigmaPD <- rnorm(length(t),0,sigmainterB)

obs <- as.data.frame(lsoda(cond,t, formED,beta, rtol=RtolEQ,atol=AtolEQ))
obs <- obs[,-c(2:4)]

obs[,2] <- obs[,2]+sigmaPK

obs[,3] <- obs[,3]+sigmaPD

obs <- as.data.frame (obs)

colnames (obs) <- c("time","1","2")
obs <- melt (obs,id.var=c("time"),variable.name="Type",value.name="Y")



obs typel <- obs[which (ocbsS$Type==1 & obs$time %in% c(1, 3, 5, 7, 14)),]
obs type2 <- obs[which (obs$Type==2 & obsStime %in% c(0, 1, 3, 5, 7, 14,
28)),1

obs <- as.data.frame (rbind(obs typel,obs type2))

obsS$Scens <- 0
obs$cens[obs$Type==2 & obs$Y <= 1logl0(100)] <- 1

# Loglikelihood function

1Inl2 <- function (parms) {
#fprint (parms)
t <- obsS$time
t <- sort (unique(t))
parms <- abs (parms)
ka <- parms[1l]
ke <- parms[2]
V <- parms|[3]
EC50 <- parms[4
VLO <- parms|[5]
delta <- parms/|
c <- parms|[7]
sigmainter <- parms|[8]
sigmainter2 <- parms[9]
cinit <- eval (condinit)
out <-
lsoda (y=cinit, times=t, func=formED, parms=parms, rtol=RtolEQ,atol=AtolEQ) [, -
c(2:4)]
pred <- as.data.frame (out)
colnames (pred) <- c("time","Y1l","Y2")

]
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L<-0
for (j in obs$Type) {
tps <- obs$time[obsS$Type==7]
Y <- 0bsS$Y[obsS$Type==7]
cens <- obsS$Scens[obsSType==7]
if (3==1) {
sigmaexp <- expression (sigmainter)
predj <- pred$Y¥l[predS$time %$in% tps]
} else {
sigmaexp <- expression (sigmainter?2)
predj <- pred$Y2[pred$time %$in% tps]
}
for (i in 1l:length(tps)) {
sigma <- eval (sigmaexp)
if (cens[i1]==0) {
L <= L+log(((1/(sgrt(2*pi*sigma”2)))*exp (- (Y[1i]-
predj[i])~2/ (2*sigma”2)))) }
if (cens[i] == 1) {
L <- L+log((pnorm((Y[i]-predj[i])/sigma)))}
1}

return (-2*L) }
start<-c(0.9,0.15,12,0.15,6,0.2,6,0.5,0.15)

library (margLevAlg)
marglLevAlg (b=start, fn=1nl2)



