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1 K[E ADNI D7 — ¢774»~ﬁ
adasscores: adas: addmmm. adsxlist: apoeres; arm;
avgjacob; bainmre; biomark: blchange: blscheck: bsi:
cdr: datadic: exclusio; faq; thq: gdscale; heres; inclusio:
infdemog; labdata: labtests; loclab: medhist: mmse;
modhach: mri3meta: mriblcalibi mrimeta: mrimppro;
mrimprank: mrinclusio; mriphantom: mriprot:
mriquality; mriread; mriserial; neurobat; neuroexm:
npiq; pdxconv: petmeta; petqe; physicali pibhmeta; pibge:
ptdemog; recadv; recbllog; reccmeds; recfhq; recmhist:
registry; roster: strokesum; treatdis: uaspmvbm;
uchpet; ucsdvol; ucsfsntvoli uucacir; visits: vitals

IHbDTF—F T rANE BREIDICL-T
HEWETHY, ZRROSHHEBEGEL —EL
THRL - BT 5 Z LRAETH S,

BT 7o b, 1) T — 7 OBERIAT LR,
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2) ViEHOBREMELORERE. 3)RT (%
W) 7 — & O FiETH D mixed (fixed/ random)
effect model D& TILd Iz L HREHT, 4) BIRAIZ X
HRERMPAEIILT, BRSHLEE (L. BMED
26%% (—RHEMIZHWT) FEEMICHAEICRINT
DOINETHH T APOHE, LWH AT v Th
LS,
FR2iZ, UCLA OEGHERT— % (file name:

ucsfsntvol) ICMT A ROBIo~v L Fiwbr—
T (F21 - 2.4),

(¥ 2.1) ADNI F— & OFt4iA7 (R)
options(stringsAsFactors = FALSE)
library(survival)
library(nlme)
datel <-"2008-09-04"
#Date
#tabname
#Table Name
#varlabel <-"TOTALI11"
#Variables interested
#blabel <-"h]"
#Baseline Label
tabname <-"ucsfantvol”
varlabel <-"LEFTHIPPO"
blabel <-"ge"

<-"adasscores"

#E#4 vead the data

score

<-read.csv(paste(". /Data/ADCS/adni_"tabname," " dat
el,".csv" sep=") header=T)

score$VAR <-scorel[varlabel]]

if ( is.null(score$SEXAMDATE))
scoreSEXAMDATE<-NA

precise examdate, set EXAMDATE to NA
score <-score|score§VAR!="4 & lis.na(score$VAR),]
#Remove n/a or -4 visit

score
<-score[score$VISCODE%in%c(blabel,"m06","m12"),]
#Remove irrelavant visit

reg

<-read.csv(paste("./Data/ADCS/adni_registry_", datel,
".csv",sep=""), header=T)

RID_reg  <-c(unlist(subset(reg,
VISCODE="bI'&RGCONDCT==1, ‘RID")))

score <-scorelscore$RID%in%RID_reg,]

#Keep registered RID only

#if no

#HEHEE generate two layouts
fl<-function(dat, x, y){

value<-dat3VAR[dat$RID=—=x & dat$VISCODE==y]
} ifelse(length(value)==0, NA, value)

f2<-function(dat, x) clx, fl(dat x,blabel),
fl(dat,x,"m06"), f1{dat,x,"m12"))
score2<-data_frame(t(sapply(unique(score$RID),
function(x) f2(dat=score, x)%)

names(score2) <-c("RID" blabel,"m06","m12")
score2§Type  <-sapply(score2$RID, function(x)
sum(as.numeric(!is.na(score2[score23RID==x,c(blabel,"

m06","m12")]))*c(1,2,4)))

score2 <-score2(score2$Type%in%c(3,5,7), |
score <-geore[score$RID%in%score2$RID,
¢("RID","VISCODE","EXAMDATE","VAR"]

#iw# read demographic information
ptdemog
<-read.csv(paste("./Data/ADCS/adni_ptdemog_", datel,
".csv" sep="") header=T)
ptdemog <-ptdemog(ptdemog$VISCODE=="s¢", ]
ptdemog$"AGE"=
(as.date(as.character(ptdemog$"EXAMDATE"))-as.date
(paste(*1/1",ptdemog$"PTDOB"))/365.25
fage<-function(x){
aa<-ptdemogSAGEI[ptdemog$RID==x]
ifllength(aa)!=0) res<-aa[1] else res<-NA
return(res)

score28Age<-sapply(score28RID, fage)
score$Age <-sapply(score$RID, function(x)
score2[score2$RID==x, "Age"])

## write files for future use
write.csv(score, file="score.csv",quote=F,
row.names=F)

write.csv(score2, file="score2.csv",quote=F,
row.names=F)

options(stringsAsFactors = FALSE)
library(survival)

library(nlme)

datel <-"2008-09-04"

#Date
#tabname
#Table Name
#varlabel <"TOTALI11"
#Variables interested
#blabel <"p|"

#Baseline Label

tabname <"ucsfsntvol"
varlabel <-"LEFTHIPPO"
blabel <-"g¢"

it read data from files created in step 1
score <-read.csv("score.csv" header=T)
score2  <-read.csv("score2.csv” header=T)

<-"adasscores"

#i find the annual change

arm
<-read.csv(paste("./Data/ADCS/adni_arm_",datel,".csv
" sep="),header=T)

RID_NC <-arm$RID[arm$ARM=1 |
arm$ARM==4 | arm$ARM==7]

RID_MCI  <-arm$RID[arm$ARM=—2 |
arm$ARM==5 | arm$ARM==8]

RID_AD  <arm$RID[arm$ARM=—=3 |
arm$ARM==6 | arm$ARM==9]

####44 find the annual change for each arm
TwelveMonthChange

<-data.frame(RID=score2$RID,
Change=score2$m12-score2([blabell])
TwelveMonthChange
<‘TwelveMonthChangel!is.na(TwelveMonthChange$C
hange),]

TwelveMonthChange NC



<TwelveMonthChange[TwelveMonthChange$RID%in
%RID_NC, "Change"]

TwelveMonthChange MCI
<-TwelveMonthChange[TwelveMonthChange$RID%in
%RID_MCI,"Change" TB

TwelveMonthChange_AD
<TwelveMonthChange[TwelveMonthChange$RID%in
%RID_AD, "Change"]

#HEE4# summarize the annual change

fsum <-function(x) c{mean(x), sd(x), min(x), max(x),

length(x))

STC <-rbind(fsum(TwelveMonthChange_NC),

fsum(TwelveMonthChange_MCI),
fsum(TwelveMonthChange_AD),

fsum(TwelveMonthChange$Change))

STC

‘C'd)t)lul.frama(STC.ww.uames=c('NC"."MCI“."AD"."TDI.

al"

names(STC)<-c("Mean”,"SD","Min","Max","n")

write.csv(STC file="Summary_Annual_Change.csv",qu

ote=F, row.names=T)

(¥ 2. 3) F’f?fll (;\;}.;u] T— 5 ﬁiﬁ‘ (R)
options(stringsAsFactors = FALSE)
library(survival)
library(nlme)
datel <-"2008-09-04"

#Date
#tabname
#Table Name
#varlabel <-"TOTALI11"
#Variables interested
#blabel <-"hl"

#Baseline Label

tabname <-"ucsfsntvol”
varlabel <"LEFTHIPPO"
blabel <-"g¢"

<-"adasscores"

#iHH read data from files created in step 1
score <-read.csv("score.csv", header=T)
score2 <-read.csv("score2.csv"' header=T)

#i#H find the annual change

arm

<-read.csv(paste(" /Data/ADCS/adni_arm_" datel,".csv
" sep="),header=T)

RID_NC <-arm$RID[armSARM==1 |
arm$ARM=—4 | arm$ARM==7]

RID_ MCI <-arm$RID[arm$ARM=—

arm$ARM=—5 | arm$ARM==8]

RID_AD <-arm$RID[arm$ARM=3 |
arm$ARM=—6 | arm$ARM==9]

i it the mixed effect model
iflall(is.na(scoreSEXAMDATEN){
score$Time<-numeric(dim(score)[1])
score[score$VISCODE==blabel,"Time"]<-0
scorelscore$VISCODE=="m06", "Time"]<-0.5
| sm{n[scoreSVISCOD ="m12", "Time"}<-1
else
BaseTime <-unlist(lapply(score$RID,function(x)
score[scoreSRID=—=x & score$VISCODE==blabel,
"EXAMDATE"][1]))
score$Time
<-(as.date(as.character(score$"EXAMDATE"))-as.date(

a}a.characler(BaseTimemi’m.%

#0Obtain precise time
gscore<-groupedData(data=score,
VAR~Time+Age | RID)
fit NC <-lme(VAR~Time+Age, random=~1|RID,
data=gscorelgscore$RID%in%RID_NC,])
fit_MCI<-lme(VAR~Time+Age, random=~1| RID,
data=gscore[gscore$RID%in%RID_MCL 1)
fit_AD <- lme%*’l‘:meh&ge random=~1|RID,
data=gscore(gscore$RID%in%RID_AD,])
fget<-function(fit){
bhat  <-coef(fit)$Timel[1]
sigmaE <-fit$sigma
sebhat <-sqrt(fitSvarFix["Time","Time"])
sigmaA
<-as.numeric(VarCorr(t)["(Intercept)","StdDev"])
n <-dim(unique(fit$groups))(1]
res<-round(c(bhat,sigmaE,sebhat,sigmaA,n),digit=2)
return(res)

}
Mixed
<'d;1l.a.frnme(cbind(fget(ﬁt_NC).fget(ﬁLMCl).fget(ﬁt_
AD)),

row.names=c("Beta_Hat",

"StdErr_Beta_Hat",
*StdDev_Random_Intercept", "Group_Size"))
names(Mixed)<-c("NC","MCI","AD")
ittt fit the Pre-Post Model
TwelveMonthChange
<-data.frame(RID=score2$RID,
Change=score23m12-score2[[blabell])
TwelveMonthChange
<-TwelveMonthChange[!is.na(TwelveMonthChange$C
hange),]

TwelveMonthChange NC

< 'I\ve]veMonthChanfe[NelveMathhange$RID%1n
%RID_NC, "Change"

TwelveMonthChange_MCI
<-TwelveMonthChange[TwelveMonthChange$RID%in
%RID_MCI, "Chancei

TwelveMonthChange_AD
<-TwelveMonthChange[TwelveMonthChange$RID%in
%RID_AD, “Change"]
tmp<-list(TwelveMonthChange_NC,
TwelveMonthChange_MCI, TwelveMonthChange_AD)
PrePost <-data.frame(rbind(sapply(tmp,
mean), sapply(tmp,

sd)/sqrt(2)), row.names=c("Beta_Hat", "SysErr"))
names(PrePost) <-¢("NC","MCI","AD")

"SysErr",

###H4 calculate the sample size need to detect 25%
change in the rate

fneed  <-function(bhat,sigma,P)

4*(sigma)* 2*(qnorm(0.025)+qnorm(1-P))*2/(bhat/4)*2
mixed8 <-ceiling(sapply(Mixed, function(x)

fneed(x[1],x[2],0.8)))
mixedd <-ceili pply(Mixed, function(x)
pply(PrePost, function(x)

fneed(x[1],x[21,0.9))
t8 <-ceiling(sa
pply(PrePost, function(x)

prepos

fneed(x[ll x[2],0.8))
post9 <-ceilin

Eneed(:l:[ll x[21,0.9))

SM <-rbind(Mixed, mixed8,mixed9,



rep("™.3),PrePost, prepost8, prepost9)

SM <-data.frame(SM,
row.names=c(paste("Mixed:",row.names(Mixed)),"Mixe
d: 0.8","Mixed: 0.9","",

paste("PrePost:", row.names(PrePost)), "PrePost: 0.8,
“PrePost: 0.9")
write.csvifile="Summary_Model.csv",SM,quote=F)

ADNI DT —F 77 A L2 RS L THRIFT5
7280 STATA 70 75 LO—HlZ Rt (#3),

(F&3) 7577 ANEEE (STATA)
*** stata code for combining data files as a core set for
analysis (the initial UCSD set for analysis) ***

set mem 100m
set matsize 800
set more off

* the following files are core set used by the UCSD
team

* "adni_adasscores" "adni_arm" "adni_avgjacob"
"adni_blscheck" "adni_bsi" "adni_cdr" "adni_neurobat”
"adni_ptdemog" "adni_ucsfsntvol”

* "adni_avgjacob” is not included as it has multiple
entries for reliability assessment

* "adni_ucsfsntvol” is not included as it has duplicates
in terms of viscode and rid

use adni_adasscores.dta

sort rid viscode

save adas_combined01, replace
drop _all

use adni_ptdemog

drop if ptgender < 0

sort rid

save adni_ptdemog2, replace
drop _all

use adni_arm

sort rid

save adni_arm, replace
drop _all

use adni_blscheck

sort rid

save adni_blscheck, replace
drop _all

* adni_bsi has duplications with regards to recno
(reliability rest), and viscode3 (viscode sc and bl)
* data_bl dropped with data_sc kept

use adni_bsi

drop if recno = 2

drop if viscode == "bl"

sort rid viscoded

save adni_bsi2, replace

drop _all

* adni_neurobat has duplications with regards to
viscode3 (viscode sc and bl)

L dndt;_sc dropped with data_bl kept (since the latter is
vali

use adni_neurobat

drop if viscode == "s¢”

sort rid viscode3

save adni_neurobat2, replace
drop _all

use adas_combined01
sort rid viscode

foreach name in "adm_ptdemog2" "adni_arm"
"adni_blscheck" {

merge rid using ‘name', uniqusing

tabulate viscode3 _merge

drop _mer*

sort rid viscode3

save adas_combined01, replace

foreach name in  "adni_bsi2" "adni_cdr"
"adni_neurobat2"
merge rid viscode3 using "name’, unique sort

drop _mer*

sort rid viscode

save adas_combined01, replace
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