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The R code for meta-analyses and meta-regression models of the incidence and mortality rates of hospital- and ICU-treated sepsis is presented in this Supplement. The R functions access two data sets (“sevsep” and “ICU.sevsep”), which contain the data for hospital-treated sepsis and ICU-treated sepsis cases as well as the population numbers (person-years). The required R packages need to be loaded into the R session prior the analyses by the following code:
library(meta)
library(spatstat)
library(multcomp)
1. R Code for the Meta-analysis of the Hospital-treated Incidence of Sepsis
# I. Overall Incidence Sepsis 
  m.irft <- metarate(event=n_sep, time=persontime, data = sevsep, studlab = labels, comb.random=T, comb.fixed=T,
                     method="GLMM", sm = "IRLN", method.tau = "ML", prediction = TRUE, irunit="person-years", 
                     irscale = 100000, hakn=T)
  # Gauss-Hermite numerical integration over random-intercept distribution
  GH.ave <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = m.irft$TE.random,    sd =m.irft$tau, order = 25),
                    gauss.hermite(f=function(x){exp(x)}, mu = m.irft$lower.random, sd =m.irft$tau, order = 25),
                    gauss.hermite(f=function(x){exp(x)}, mu = m.irft$upper.random, sd =m.irft$tau, order = 25))*100000,4)
# II. sub-group metaanalysis - WHO REGION
  m.irft.who <- metareg(m.irft,~WHO.region)
  who.test   <- glht(m.irft.who, linfct = c("intrcpt = 0", 
                                            "intrcpt + WHO.regionPAHO = 0",
                                            "intrcpt + WHO.regionWPRO = 0"))
  who.ci <- confint(who.test,calpha = univariate_calpha())
  who.diff   <- glht(m.irft.who, linfct = c("WHO.regionPAHO = 0",
                                            "WHO.regionWPRO = 0",
                                            "WHO.regionWPRO - WHO.regionPAHO = 0"))
  who.diff.ci <- confint(who.diff)
# Gauss-Hermite numerical integration over random-intercept distribution
  means.who <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = coef(who.test)[1],sd=sqrt(m.irft.who$tau2), order = 25),
                       gauss.hermite(f=function(x){exp(x)}, mu = coef(who.test)[2],sd=sqrt(m.irft.who$tau2), order = 25),
                       gauss.hermite(f=function(x){exp(x)}, mu = coef(who.test)[3],sd=sqrt(m.irft.who$tau2), order = 25))*100000,4)
  means.who.cil <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[1,"lwr"],sd=sqrt(m.irft.who$tau2), order = 25),
                           gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[2,"lwr"],sd=sqrt(m.irft.who$tau2), order = 25),
                           gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[3,"lwr"],sd=sqrt(m.irft.who$tau2), order = 25))*100000,4)
  means.who.ciu <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[1,"upr"],sd=sqrt(m.irft.who$tau2), order = 25),
                           gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[2,"upr"],sd=sqrt(m.irft.who$tau2), order = 25),
                           gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[3,"upr"],sd=sqrt(m.irft.who$tau2), order = 25))*100000,4)
  tab.who <- cbind(exp(who.ci$confint[1:3,])*100000, cbind(means.who,means.who.cil,means.who.ciu))
  rownames(tab.who) <-c("EURO","PAHO","WPRO")
  colnames(tab.who) <-c("exp.est","exp.lwr","exp.upr","GH.est","GH.lwr","GH.upr")




# III. sub-group metaanalysis - definition/identification
  m.irft.method <- metareg(m.irft,~ method)
  method.test   <- glht(m.irft.method, linfct = c("intrcpt = 0", 
                                                   "intrcpt + methodClinical_3 = 0",
                                                   "intrcpt + methodICDexpl = 0",
                                                   "intrcpt + methodICDimpl = 0"))
  method.ci   <- confint(method.test, calpha = univariate_calpha()) 
  method.diff  <- glht(m.irft.method, linfct = c("methodClinical_3 = 0",
                                                    "methodICDexpl = 0",
                                                    "methodICDimpl = 0",
                                                    "methodICDimpl - methodICDexpl = 0",
                                                    "methodICDimpl - methodClinical_3 = 0",
                                                    "methodICDexpl - methodClinical_3 = 0"))
  method.diff.ci <- confint(method.diff)   
# Gauss-Hermite numerical integration over random-intercept distribution
  means.method <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = coef(method.test)[1],sd=sqrt(m.irft.method$tau2), order = 25),
                          gauss.hermite(f=function(x){exp(x)}, mu = coef(method.test)[2],sd=sqrt(m.irft.method$tau2), order = 25),
                          gauss.hermite(f=function(x){exp(x)}, mu = coef(method.test)[3],sd=sqrt(m.irft.method$tau2), order = 25),
                          gauss.hermite(f=function(x){exp(x)}, mu = coef(method.test)[4],sd=sqrt(m.irft.method$tau2), order = 25))*100000,4)
  means.method.cil <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[1,"lwr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[2,"lwr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[3,"lwr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[4,"lwr"],sd=sqrt(m.irft.method$tau2), order = 25))
						*100000,4)
  means.method.ciu <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[1,"upr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[2,"upr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[3,"upr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[4,"upr"],sd=sqrt(m.irft.method$tau2), order = 25))
						*100000,4)
  tab.method <- cbind(exp(method.ci$confint[1:4,])*100000, cbind(means.method,means.method.cil,means.method.ciu))
  rownames(tab.method) <-c("Clinical_1","Clinical_3","ICDexpl","ICDimpl")
  colnames(tab.method) <-c("exp.est","exp.lwr","exp.upr","GH.est","GH.lwr","GH.upr")
# IV. year from >= 2008 ONLY
  sevsep2008 <- subset(sevsep, year_from >= 2008)
  sevsep2008 <- inc.sevsep2008[with(inc.sevsep2008, order(year_from, Author..year)),]
  m.2008 <- metarate(event=n_sep, time=n_pop, data = sevsep2008, studlab = labels, comb.random=T, comb.fixed=T,
                     method="GLMM", sm = "IRLN", method.tau = "ML", prediction = TRUE, irunit="person-years", 
                     irscale = 100000)  
  # Gauss-Hermite numerical integration over random-intercept distribution
  means2008 <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = m.2008$TE.random,    sd =m.2008$tau, order = 25),
                       gauss.hermite(f=function(x){exp(x)}, mu = m.2008$lower.random, sd =m.2008$tau, order = 25),
                       gauss.hermite(f=function(x){exp(x)}, mu = m.2008$upper.random, sd =m.2008$tau, order = 25))*100000,4)
# OUTPUT
print(m.irft,text.tau2 = "\u03c4\u00b2", text.I2 = "I\u00b2", comb.fixed=F)
paste("Standard deviation tau of the log(event) distribution: ", round(m.irft$tau,4))
paste("Estimated average number of events by numerical integration over the normal log(event) distribution: ",
      means[1]," [",means[2],", ",means[3],"]")
print(m.2008,text.tau2 = "\u03c4\u00b2", text.I2 = "I\u00b2", comb.fixed=F)
paste("Standard deviation tau of the log(event) distribution: ", round(m.2008$tau,4))
paste("Estimated average number of events by numerical integration over the normal log(event) distribution (Year from >= 2008): ",
      means2008[1]," [",means2008[2],", ",means2008[3],"]")
summary(who.diff, test=adjusted(type = "single-step"))
who.diff.ci
summary(who.test,test=univariate())
who.ci
tab.who
print(m.irft.method)
summary(method.diff,test=adjusted(type = "single-step"))
method.diff.ci
summary(method.test, test=univariate())
method.ci
tab.method

2. R Code for the Meta-analysis of the Incidence of the ICU-treated Sepsis
# I. Overall Incidence of ICU-treated Sepsis 
  m.irft <- metarate(event=n_sep, time=persontime, data = ICU.sevsep, studlab = labels, comb.random=T, comb.fixed=T,
                     method="GLMM", sm = "IRLN", method.tau = "ML", prediction = TRUE, irunit="person-years", 
                     irscale = 100000,hakn=T)
  # print(m.irft,text.tau2 = "\u03c4\u00b2", text.I2 = "I\u00b2", comb.fixed=F)
  # Gauss-Hermite numerical integration over random-intercept distribution
  means <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = m.irft$TE.random, sd =m.irft$tau, order = 25),
                   gauss.hermite(f=function(x){exp(x)}, mu = m.irft$lower.random, sd =m.irft$tau, order = 25),
                   gauss.hermite(f=function(x){exp(x)}, mu = m.irft$upper.random, sd =m.irft$tau, order = 25))*100000,4)
# II. sub-group metaanalysis - WHO REGION
  m.irft.who <- metareg(m.irft,~WHO.region)
  who.test   <- glht(m.irft.who, linfct = c("intrcpt = 0", 
                                            "intrcpt + WHO.regionPAHO = 0",
                                            "intrcpt + WHO.regionWPRO = 0"))
  who.ci <- confint(who.test,calpha = univariate_calpha())
  who.diff   <- glht(m.irft.who, linfct = c("WHO.regionPAHO = 0",
                                            "WHO.regionWPRO = 0",
                                            "WHO.regionWPRO - WHO.regionPAHO = 0"))
  who.diff.ci <- confint(who.diff)
# Gauss-Hermite numerical integration over random-intercept distribution
  means.who <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = coef(who.test)[1],sd=sqrt(m.irft.who$tau2), order = 25),NA,
                       gauss.hermite(f=function(x){exp(x)}, mu = coef(who.test)[3],sd=sqrt(m.irft.who$tau2), order = 25),
                       gauss.hermite(f=function(x){exp(x)}, mu = coef(who.test)[4],sd=sqrt(m.irft.who$tau2), order = 25))*100000,4)
  means.who.cil <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[1,"lwr"],sd=sqrt(m.irft.who$tau2), order = 25),NA,
                           gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[3,"lwr"],sd=sqrt(m.irft.who$tau2), order = 25),
                           gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[4,"lwr"],sd=sqrt(m.irft.who$tau2), order = 25))*100000,4)
  means.who.ciu <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[1,"upr"],sd=sqrt(m.irft.who$tau2), order = 25),NA,
                           gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[3,"upr"],sd=sqrt(m.irft.who$tau2), order = 25),
                           gauss.hermite(f=function(x){exp(x)}, mu = who.ci$confint[4,"upr"],sd=sqrt(m.irft.who$tau2), order = 25))*100000,4)
  tab.who <- cbind(exp(who.ci$confint[1:4,])*100000, cbind(means.who,means.who.cil,means.who.ciu))
  rownames(tab.who) <-c("EURO","AFRO","PAHO","WPRO")
  colnames(tab.who) <-c("exp.est","exp.lwr","exp.upr","GH.est","GH.lwr","GH.upr")
# III. Method
  m.irft.method <- metareg(m.irft,~ method)
  method.test   <- glht(m.irft.method, linfct = c("intrcpt = 0", 
                                                   "intrcpt + methodClinical_3 = 0",
                                                   "intrcpt + methodICDexpl = 0",
                                                   "intrcpt + methodICDimpl = 0"))
  method.ci   <- confint(method.test, calpha = univariate_calpha()) 
  method.diff  <- glht(m.irft.method, linfct = c("methodClinical_3 = 0",
                                                    "methodICDexpl = 0",
                                                    "methodICDimpl = 0",
                                                    "methodICDimpl - methodICDexpl = 0",
                                                    "methodICDimpl - methodClinical_3 = 0",
                                                    "methodICDexpl - methodClinical_3 = 0"))
  method.diff.ci <- confint(method.diff)   
# Gauss-Hermite numerical integration over random-intercept distribution
  means.method <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = coef(method.test)[1],sd=sqrt(m.irft.method$tau2), order = 25),
                          gauss.hermite(f=function(x){exp(x)}, mu = coef(method.test)[2],sd=sqrt(m.irft.method$tau2), order = 25),
                          gauss.hermite(f=function(x){exp(x)}, mu = coef(method.test)[3],sd=sqrt(m.irft.method$tau2), order = 25),
                          gauss.hermite(f=function(x){exp(x)}, mu = coef(method.test)[4],sd=sqrt(m.irft.method$tau2), order = 25),
                          gauss.hermite(f=function(x){exp(x)}, mu = coef(method.test)[5],sd=sqrt(m.irft.method$tau2), order = 25))*100000,4)
  means.method.cil <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[1,"lwr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[2,"lwr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[3,"lwr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[4,"lwr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[5,"lwr"],sd=sqrt(m.irft.method$tau2), order = 25))
						*100000,4)
  means.method.ciu <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[1,"upr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[2,"upr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[3,"upr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[4,"upr"],sd=sqrt(m.irft.method$tau2), order = 25),
                              gauss.hermite(f=function(x){exp(x)}, mu = method.ci$confint[5,"upr"],sd=sqrt(m.irft.method$tau2), order = 25))
						*100000,4)
  tab.method <- cbind(exp(method.ci$confint[1:5,])*100000, cbind(means.method,means.method.cil,means.method.ciu))
  rownames(tab.method) <-c("Clinical_1","Clinical_2","Clinical_3","ICDexpl","ICDimpl")
  colnames(tab.method) <-c("exp.est","exp.lwr","exp.upr","GH.est","GH.lwr","GH.upr")
# IV. year from >= 2008 ONLY
  ICU.sevsep2008 <- subset(ICU.sevsep, year_from >= 2008)
  ICU.sevsep2008 <- ICU.sevsep2008[with(ICU.sevsep2008, order(year_from, Author..year)),]
  m.2008 <- metarate(event=n_sep, time=persontime, data = ICU.sevsep2008, studlab = labels, comb.random=T, comb.fixed=T,
                     method="GLMM", sm = "IRLN", method.tau = "ML", prediction = TRUE, irunit="person-years", irscale = 100000)  
  # Gauss-Hermite numerical integration over random-intercept distribution
  means2008 <- round(c(gauss.hermite(f=function(x){exp(x)}, mu = m.2008$TE.random,    sd =m.2008$tau, order = 25),
                       gauss.hermite(f=function(x){exp(x)}, mu = m.2008$lower.random, sd =m.2008$tau, order = 25),
                       gauss.hermite(f=function(x){exp(x)}, mu = m.2008$upper.random, sd =m.2008$tau, order = 25))*100000,4)
# output
print(m.irft,text.tau2 = "\u03c4\u00b2", text.I2 = "I\u00b2", comb.fixed=F)
paste("Standard deviation tau of the log(event) distribution: ", round(m.irft$tau,4))
paste("Estimated average number of events by numerical integration over the normal log(event) distribution: ",
      means[1]," [",means[2],", ",means[3],"]")
print(m.2008,text.tau2 = "\u03c4\u00b2", text.I2 = "I\u00b2", comb.fixed=F)
paste("Standard deviation tau of the log(event) distribution: ", round(m.2008$tau,4))
paste("Estimated average number of events by numerical integration over the normal log(event) distribution (Year from >= 2008): ",
      means2008[1]," [",means2008[2],", ",means2008[3],"]")
summary(who.diff, test=adjusted(type = "single-step"))
who.diff.ci
summary(who.test,test=univariate())
who.ci
tab.who
print(m.irft.method)
summary(method.diff,test=adjusted(type = "single-step"))
method.diff.ci
summary(method.test, test=univariate())
method.ci
tab.method

3. Mortality of Hospital-treated Sepsis
# I. Overall Mortality of Sepsis 
  MAmort <- metaprop(n=n_sep, event=n_dead, studlab=labels, data=sevsep,
                     hakn=T, method="glmm", method.tau="ML" , null.effect=0, method.ci = "WS",
                     prediction = TRUE, pscale=100)
  

# Gauss-Hermite numerical integration over random-intercept distribution
  means <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = MAmort$TE.random,    sd=MAmort$tau, order = 25),
                   gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = MAmort$lower.random, sd=MAmort$tau, order = 25),
                   gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = MAmort$upper.random, sd=MAmort$tau, order = 25))*100,4)
# II. sub-group metaanalysis - WHO REGION
  ma.mort.sevsep.who <- metareg(ma.mort.sevsep,~WHO.region)
  who.test   <- glht(ma.mort.sevsep.who, linfct = c("intrcpt = 0", 
                                                    "intrcpt + WHO.regionPAHO = 0",
                                                    "intrcpt + WHO.regionWPRO = 0"))
  who.ci <- confint(who.test,calpha = univariate_calpha())
  who.diff   <- glht(ma.mort.sevsep.who, linfct = c("WHO.regionPAHO = 0",
                                                    "WHO.regionWPRO = 0",
                                                    "WHO.regionWPRO - WHO.regionPAHO = 0"))
  who.diff.ci <- confint(who.diff)  
# Gauss-Hermite numerical integration over random-intercept distribution
  means.who <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = coef(who.test)[1],sd=sqrt(MAmort.who$tau2), order = 25),
                       gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = coef(who.test)[2],sd=sqrt(MAmort.who$tau2), order = 25),
                       gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = coef(who.test)[3],sd=sqrt(MAmort.who$tau2), order = 25))*100,4)
  means.who.cil <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = who.ci$confint[1,"lwr"],sd=sqrt(MAmort.who$tau2), order = 25),
                           gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = who.ci$confint[2,"lwr"],sd=sqrt(MAmort.who$tau2), order = 25),
                           gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = who.ci$confint[3,"lwr"],sd=sqrt(MAmort.who$tau2), order = 25))
					    *100,4)
  means.who.ciu <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = who.ci$confint[1,"upr"],sd=sqrt(MAmort.who$tau2), order = 25),
                           gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = who.ci$confint[2,"upr"],sd=sqrt(MAmort.who$tau2), order = 25),
                           gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = who.ci$confint[3,"upr"],sd=sqrt(MAmort.who$tau2), order = 25))
					    *100,4)
  
tab.who <- cbind(1/(1 + exp(-1*who.ci$confint[1:3,]))*100, cbind(means.who,means.who.cil,means.who.ciu))
  rownames(tab.who) <-c("EURO","PAHO","WPRO")
  colnames(tab.who) <-c("exp.est","exp.lwr","exp.upr","GH.est","GH.lwr","GH.upr")  
# III. Method
  ma.mort.sevsep.method <- metareg(ma.mort.sevsep,~ method)
  method.test   <- glht(ma.mort.sevsep.method, linfct = c("intrcpt = 0", 
                                                          "intrcpt + methodClinical_3 = 0",
                                                          "intrcpt + methodICDexpl = 0",
                                                          "intrcpt + methodICDimpl = 0"))
  method.ci   <- confint(method.test, calpha = univariate_calpha()) 
  method.diff  <- glht(ma.mort.sevsep.method, linfct = c("methodClinical_3 = 0",
                                                         "methodICDexpl = 0",
                                                         "methodICDimpl = 0",
                                                         "methodICDimpl - methodICDexpl = 0",
                                                         "methodICDimpl - methodClinical_3 = 0",
                                                         "methodICDexpl - methodClinical_3 = 0"))
  method.diff.ci <- confint(method.diff)  
# Gauss-Hermite numerical integration over random-intercept distribution
  means.method <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=coef(method.test)[1],sd=sqrt(MAmort.method$tau2), order = 25),
                          gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=coef(method.test)[2],sd=sqrt(MAmort.method$tau2), order = 25),
                          gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=coef(method.test)[3],sd=sqrt(MAmort.method$tau2), order = 25),
                          gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=coef(method.test)[4],sd=sqrt(MAmort.method$tau2), order = 25))*100,4)
  means.method.cil <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=method.ci$confint[1,"lwr"],sd=sqrt(MAmort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=method.ci$confint[2,"lwr"],sd=sqrt(MAmort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=method.ci$confint[3,"lwr"],sd=sqrt(MAmort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=method.ci$confint[4,"lwr"],sd=sqrt(MAmort.method$tau2),order=25))
						*100,4)
  means.method.ciu <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=method.ci$confint[1,"upr"],sd=sqrt(MAmort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=method.ci$confint[2,"upr"],sd=sqrt(MAmort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=method.ci$confint[3,"upr"],sd=sqrt(MAmort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu=method.ci$confint[4,"upr"],sd=sqrt(MAmort.method$tau2),order=25))
						*100,4)
  tab.method <- cbind(1/(1 + exp(-1*method.ci$confint[1:4,]))*100, cbind(means.method,means.method.cil,means.method.ciu))
  rownames(tab.method) <-c("Clinical_1","Clinical_3","ICDexpl","ICDimpl")
  colnames(tab.method) <-c("exp.est","exp.lwr","exp.upr","GH.est","GH.lwr","GH.upr")# IV. year from >= 2008 ONLY
  # IV. year from >= 2008 ONLY
  sevsep2008 <- subset(sevsep, year_from >= 2008)
  sevsep2008 <- sevsep2008[with(sevsep2008, order(year_from, Author..year)),]
  m.2008 <- metaprop(n=n_sep, event=n_dead, studlab=labels, data=sevsep2008,
                     hakn=T, method="glmm", method.tau="ML" , null.effect=0, method.ci = "WS",
                     prediction = TRUE, pscale=100)
  # Gauss-Hermite numerical integration over random-intercept distribution
  means2008 <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = m.2008$TE.random,    sd =m.2008$tau, order = 25),
                       gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = m.2008$lower.random, sd =m.2008$tau, order = 25),
                       gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = m.2008$upper.random, sd =m.2008$tau, order = 25))*100,4)
# output
print(MAmort,text.tau2 = "\u03c4\u00b2", text.I2 = "I\u00b2", comb.fixed=F)
paste("Standard deviation tau of the logit(p/(1-p))  distribution: ", round(MAmort$tau,4))
paste("Estimated average proportion by numerical integration over the normal log(p/(1-p)) distribution: ",
      means[1]," [",means[2],", ",means[3],"]")
print(m.2008,text.tau2 = "\u03c4\u00b2", text.I2 = "I\u00b2", comb.fixed=F)
paste("Standard deviation tau of the logit(p/(1-p))  distribution: ", round(m.2008$tau,4))
paste("Estimated average number of events by numerical integration over the normal log(p/(1-p)) distribution (Year from >= 2008): ",
      means2008[1]," [",means2008[2],", ",means2008[3],"]")
print(ma.mort.sevsep.who)
summary(who.diff, test=adjusted(type = "single-step"))
who.diff.ci
summary(who.test,test=univariate())
who.ci
tab.who
print(ma.mort.sevsep.method)
summary(method.diff,test=adjusted(type = "single-step"))
method.diff.ci
summary(method.test, test=univariate())
method.ci
tab.method

4. Mortality of ICU-treated Sepsis
# I. Overall Mortality of ICU-treated Sepsis 
  icu.mort <- metaprop(n=n_pop, event=n_dead, studlab=labels, data=ICU.sevsep,
                       hakn=T, method="glmm", method.tau="ML" , null.effect=0, method.ci = "WS",
                       prediction = TRUE, pscale=100)
  # GH integration
  means <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = icu.mort$TE.random,    sd=icu.mort$tau, order = 25),
                   gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = icu.mort$lower.random, sd=icu.mort$tau, order = 25),
                   gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = icu.mort$upper.random, sd=icu.mort$tau, order = 25))*100,4)
# II. sub-group metaanalysis - WHO REGION
  ma.icu.mort.who <- metareg(ma.icu.mort,~WHO.region,hakn =T)
  who.test   <- glht(ma.icu.mort.who, linfct = c("intrcpt = 0",
                                                 "intrcpt + WHO.regionAFRO = 0",
                                                 "intrcpt + WHO.regionPAHO = 0",
                                                 "intrcpt + WHO.regionWPRO = 0"))
  who.ci <- confint(who.test,calpha = univariate_calpha())                   
  who.diff   <- glht(ma.icu.mort.who, linfct = c("WHO.regionAFRO = 0",
                                                 "WHO.regionPAHO = 0",
                                                 "WHO.regionWPRO = 0",
                                                 "WHO.regionWPRO - WHO.regionAFRO = 0",
                                                 "WHO.regionWPRO - WHO.regionPAHO = 0",
                                                 "WHO.regionPAHO - WHO.regionAFRO = 0"))
  who.diff.ci <- confint(who.diff)  
# Gauss-Hermite numerical integration over random-intercept distribution
  means.who <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=coef(who.test)[1],sd=sqrt(icu.mort.who$tau2),order=25),NA,
                       gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=coef(who.test)[3],sd=sqrt(icu.mort.who$tau2),order=25),
                       gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=coef(who.test)[4],sd=sqrt(icu.mort.who$tau2),order=25))*100,4)
  means.who.cil <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=who.ci$confint[1,"lwr"],sd=sqrt(icu.mort.who$tau2),order=25),NA,
                           gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=who.ci$confint[3,"lwr"],sd=sqrt(icu.mort.who$tau2),order=25),
                           gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=who.ci$confint[4,"lwr"],sd=sqrt(icu.mort.who$tau2),order=25))*100,4)
  
  means.who.ciu <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=who.ci$confint[1,"upr"],sd=sqrt(icu.mort.who$tau2),order=25),NA,
                           gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=who.ci$confint[3,"upr"],sd=sqrt(icu.mort.who$tau2),order=25),
                           gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=who.ci$confint[4,"upr"],sd=sqrt(icu.mort.who$tau2),order=25))*100,4)
  tab.who <- cbind(1/(1 + exp(-1*who.ci$confint[1:4,]))*100, cbind(means.who,means.who.cil,means.who.ciu))
  rownames(tab.who) <- c("EURO","AFRO","PAHO","WPRO")
  colnames(tab.who) <- c("exp.est","exp.lwr","exp.upr","GH.est","GH.lwr","GH.upr")  
# III. Method
  ma.icu.mort.method <- metareg(ma.icu.mort,~ method)
  method.test   <- glht(ma.icu.mort.method, linfct = c("intrcpt = 0", 
                                                       "intrcpt + methodClinical_2 = 0",
                                                       "intrcpt + methodClinical_3 = 0",
                                                       "intrcpt + methodICDexpl = 0",
                                                       "intrcpt + methodICDimpl = 0"))
  method.ci <- confint(method.test,calpha = univariate_calpha())   
  method.diff  <- glht(ma.icu.mort.method, linfct = c("methodClinical_2 = 0",
                                                      "methodClinical_3 = 0",
                                                      "methodICDexpl = 0",
                                                      "methodICDimpl = 0",
                                                      "methodClinical_3 - methodClinical_2 = 0",
                                                      "methodClinical_3 - methodICDimpl = 0",
                                                      "methodClinical_3 - methodICDexpl = 0",
                                                      "methodClinical_2 - methodICDimpl = 0",
                                                      "methodClinical_2 - methodICDexpl = 0",
                                                      "methodICDimpl - methodICDexpl = 0"))
  method.diff.ci <- confint(method.diff)
# Gauss-Hermite numerical integration over random-intercept distribution
  means.method <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=coef(method.test)[1],sd=sqrt(icu.mort.method$tau2),order = 25),
                          gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=coef(method.test)[2],sd=sqrt(icu.mort.method$tau2),order = 25),
                          gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=coef(method.test)[3],sd=sqrt(icu.mort.method$tau2),order = 25),
                          gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=coef(method.test)[4],sd=sqrt(icu.mort.method$tau2),order = 25),
                          gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=coef(method.test)[5],sd=sqrt(icu.mort.method$tau2),order = 25))*100,4)
  means.method.cil <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=method.ci$confint[1,"lwr"],sd=sqrt(icu.mort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=method.ci$confint[2,"lwr"],sd=sqrt(icu.mort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=method.ci$confint[3,"lwr"],sd=sqrt(icu.mort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=method.ci$confint[4,"lwr"],sd=sqrt(icu.mort.method$tau2),order=25),                               gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=method.ci$confint[5,"lwr"],sd=sqrt(icu.mort.method$tau2),order=25))
			*100,4)
  means.method.ciu <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=method.ci$confint[1,"upr"],sd=sqrt(icu.mort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=method.ci$confint[2,"upr"],sd=sqrt(icu.mort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=method.ci$confint[3,"upr"],sd=sqrt(icu.mort.method$tau2),order=25),
                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=method.ci$confint[4,"upr"],sd=sqrt(icu.mort.method$tau2),order=25),                              gauss.hermite(f=function(x){exp(x)/(1+exp(x))},mu=method.ci$confint[5,"upr"],sd=sqrt(icu.mort.method$tau2),order=25))*
			100,4)
  tab.method <- cbind(1/(1+exp(-1*method.ci$confint[1:5,]))*100, cbind(means.method,means.method.cil,means.method.ciu))
  rownames(tab.method) <-c("Clinical_1","Clinical_2","Clinical_3","ICDexpl","ICDimpl")
  colnames(tab.method) <-c("exp.est","exp.lwr","exp.upr","GH.est","GH.lwr","GH.upr")
# IV. year from >= 2008 ONLY
  icu.mort2008 <- subset(icu.mort, year_from >= 2008)
  icu.mort2008 <- icu.mort2008[with(icu.mort2008, order(year_from, Author..year)),]
  
   m.2008 <- metaprop(n=n_pop, event=n_dead, studlab=labels, data=ICU.sevsep2008,
                     hakn=T, method="glmm", method.tau="ML" , null.effect=0, method.ci = "WS",
                     prediction = TRUE, pscale=100)
  # Gauss-Hermite numerical integration over random-intercept distribution
  means2008 <- round(c(gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = m.2008$TE.random,    sd =m.2008$tau, order = 25),
                       gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = m.2008$lower.random, sd =m.2008$tau, order = 25),
                       gauss.hermite(f=function(x){exp(x)/(1+exp(x))}, mu = m.2008$upper.random, sd =m.2008$tau, order = 25))*100,4)
# output
print(icu.mort,text.tau2 = "\u03c4\u00b2", text.I2 = "I\u00b2", comb.fixed=F)
paste("Standard deviation tau of the logit(p/(1-p))  distribution: ", round(icu.mort$tau,4))
paste("Estimated average proportion by numerical integration over the normal log(p/(1-p)) distribution: ",
      means[1]," [",means[2],", ",means[3],"]")
print(m.2008,text.tau2 = "\u03c4\u00b2", text.I2 = "I\u00b2", comb.fixed=F)
paste("Standard deviation tau of the logit(p/(1-p))  distribution: ", round(m.2008$tau,4))
paste("Estimated average number of events by numerical integration over the normal log(p/(1-p)) distribution (Year from >= 2008): ",
      means2008[1]," [",means2008[2],", ",means2008[3],"]")
print(ma.icu.mort.who)
summary(who.diff, test=adjusted(type = "single-step"))
who.diff.ci
summary(who.test,test=univariate())
who.ci
tab.who
print(ma.icu.mort.method)
summary(method.diff,test=adjusted(type = "single-step"))
method.diff.ci
summary(method.test, test=univariate())
method.ci
tab.method
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