R code examples for nested case-control studies and case-cohort studies *
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require (multipleNCC)

attach (CVD_Accidents)

CVD_Accidents$samplestat? <- samplestat
CVD_Accidents$samplestat2[samplestat==3] <- 2

wpl (Surv (agestart, agestop, dead24) ~ factor (smoking3gr)+bmi+factor (sex),
data=CVD_Accidents, samplestat=CVD Accidents$samplestat?, m=1,

match. var=cbind (CVD_Accidents$sex, CVD_Accidents$bmi), match. int=c(0,0,-2,2),
weight. method="gIm")

Endpoint 1 :
Call:

wpl. formula(formula = Surv(agestart, agestop, dead24) ~ factor (smoking3gr) +

bmi + factor (sex), data = CVD_Accidents, samplestat
CVD_Accidents$samplestat?,

T 55 27 M HAEESFEMRE B I F— BT — 20D Ato 2] #HEERL, FK294E1H25H
PORZHFFIHBEEAN W - > X 7 LW el B0 7 — 2 BIEIE R, U R 7 @A kg

%+t v % — e-mail: noma(at)ism.ac.jp, URL: http://www.ism.ac.jp/~noma/

1


http://www.ism.ac.jp/%7Enoma/

m = 1, match.var = cbind (CVD_Accidents$sex, CVD_Accidents$bmi),
match. int = ¢(0, 0, -2, 2), weight. method = “glm”)

coef exp(coef) se(coef) robust se z p
factor (smoking3gr)2 0.2602 1.297 0.1946 0.2406 1.08 2.8e-01
factor (smoking3gr)3 1.2404 3.457 0.1658 0.2121 5.85 5.0e-09
bmi 0.0811 1.085 0.0163 0.0245 3.32 9.1e-04
factor (sex) 2 -1. 2662 0.282 0.1435 0.2137 -5.92 3.1e-09

n= 566, number of events= 296
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require (survival)

## The complete Wilms Tumor Data
## (Breslow and Chatterjee, Applied Statistics, 1999)
## subcohort selected by simple random sampling.

#t

subcoh <- nwtco$in. subcohort

selccoh <- with(nwtco, rel==1|subcoh==1)

ccoh. data <- nwtco[selccoh, ]

ccoh. data$subcohort <- subcoh[selccoh]

## central-lab histology

ccoh. data$histol <- factor (ccoh. data$histol, labels=c (“"FH”, “UH"))

## tumour stage

ccoh. data$stage <- factor (ccoh. data$stage, labels=c ("17, 117, "I11”7, "IN"))
ccoh. data$age <- ccoh. data$age/12 # Age in years

#



## Standard case—cohort analysis: simple random subcohort
#

fit.coP <~ cch(Surv(edrel, rel) ™ stage + histol + age, data =ccoh. data,
subcoh = “subcohort, id="segno, cohort.size=4028)
fit. ccP

Case-cohort analysis, x$method, Prentice
with subcohort of 668 from cohort of 4028

Call: cch(formula = Surv(edrel, rel) ™ stage + histol + age, data = ccoh. data

subcoh = “subcohort, id = “seqno, cohort.size = 4028)

Coefficients:

Value SE Z p
stagell 0.73457084 0.16849620 4. 359569 1.303187e-05
stagel Il 0.59708356 0.17345094 3.442377 5.766257e-04
stagelV 1.38413197 0.20481982 6. 757803 1.400990e-11
histolUH 1.49806307 0.15970515 9. 380180 0. 000000e+00
age 0.04326787 0.02373086 1.823274 6.826184e-02

fit.ccSP <~ cch(Surv(edrel, rel) ™ stage + histol + age, data =ccoh. data
subcoh = “subcohort, id="segno, cohort.size=4028, method="SelfPren”)

summary (fit. ccSP)

Case-cohort analysis, x$method, SelfPrentice
with subcohort of 668 from cohort of 4028

Call: cch(formula = Surv(edrel, rel) ™ stage + histol + age, data = ccoh. data

subcoh = “subcohort, id = “seqno, cohort.size = 4028, method = “SelfPren”)

Coefficients:

Coef HR  (95% CI) p
stagell 0.736 2.088 1.501 2.905 0.000
stagelIl 0.597 1.818 1.294 2.553 0.001
stagelV 1.392 4.021 2.692 6.008 0.000



histolUH 1.506 4.507 3.295 6. 163 0.000
age 0.043 1.044 0.997 1.094 0. 069
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#H

##t (post-)stratified on instit

#H

stratsizes <- table(nwtco§instit)

fit.BI <- cch(Surv(edrel, rel) ~ stage + histol + age, data =ccoh. data, subcoh
= “subcohort, id="segno, stratum="instit, cohort.size = stratsizes

method="1. Borgan”)

summary (fit. BI)

Exposure-stratified case-cohort analysis, I.Borgan method.
1 2
subcohort 952 202
cohort 3622 406
Call: cch(formula = Surv(edrel, rel) ™ stage + histol + age, data = ccoh. data
subcoh = “subcohort, id = “segno, stratum = Tinstit, cohort.size = stratsizes

method = “I.Borgan”)

Coefficients:

Coef HR  (95% CI) p
stagell 0.737 2.090 1.501 2.909 0.000
stagelIl 0.602 1.825 1.301 2.561 0.000
stagelV 1.395 4.036 2.702 6.029 0.000
histolUH 1.522 4.580 3.450 6.080 0.000



age 0.043 1.044 0.996 1.093 0.072

fit.BIl <~ cch(Surv(edrel, rel) ™ stage + histol + age, data =ccoh. data,
subcoh = “subcohort, id="seqno, stratum="instit, cohort.size = stratsizes
method="11.Borgan”)

summary (fit. BII)

Exposure-stratified case-cohort analysis, II.Borgan method.
1 2
subcohort 952 202
cohort 3622 406
Call: cch(formula = Surv(edrel, rel) ™ stage + histol + age, data = ccoh. data
subcoh = “subcohort, id = “segno, stratum = Tinstit, cohort.size = stratsizes
method = “II.Borgan”)

Coefficients:

Coef  HR (95% CI) p
stagell 0.693 1.999 1.453 2.751 0.000
stagelIl 0.640 1.896 1.370 2.625 0.000
stagelV 1.303 3.681 2.538 5.341 0.000
histolUH 1.498 4.473 3.456 5.789 0.000
age 0.045 1.046 1.001 1.093 0.045
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## R code examples for IPW analyses of nested case- control studies and case-cohort
studies

## 1. Nested case-control studies
require  ( multipleNCC )
data ( CVD_Accidents )

attach ( CVD_Accidents )
CVD_Accidents $samplestat2 <- samplestat

CVD_Accidents $samplestat2 [ samplestat ==3] <-

wpl ( Surv ( agestart,agestop,dead24 ) ~ factor (smoking3gr ) +bmi+factor (sex),
data =CVD_Accidents, samplestat =CVD_Accidents $samplestat2, m =1,

match.var =chind (CVD_Accidents $sex, CVD_Accidents  $bmi),

match.int =c(0, O, - 2, 2), weight.method ="KM")  # IPW analysis by design weights
wpl ( Surv ( agestart,agestop,dead24 ) ~ factor (smoking3gr ) +bmi+factor (sex),
data =CVD_Accidents, samplestat =CVD_Accidents $samplestat2, m =1,

match.var =cbind (CVD_Accidents $sex, CVD_Accidents  $bmi),

match.int =c(0, 0, - 2, 2), weight.method ="gim" )  # IPW analysis by estimated weights

## 2. Case-cohort studies
require (survival )

## The complete Wilms Tumor Data

## (Breslow and Chatterjee, Applied Statistics, 199 9)
## subcohort selected by simple random sampling.

B

subcoh <- nwtco $in.subcohort

selccoh  <- with (nwtco, rel  ==1| subcoh ==

ccoh.data  <- nwtco [ selccoh, ]

ccoh.data $subcohort  <- subcoh [ selccoh ]

## central-lab histology

ccoh.data $histol <- factor (ccoh.data $histol, labels =c("FH","UH"))

## tumour stage

ccoh.data $stage <- factor (ccoh.data $stage, labels =c("I" ,"lI" ,"llI" ,"IV" ))
ccoh.data $age <- ccoh.data $age/ # Age in years

B

## Standard case-cohort analysis: simple random sub cohort

#it

fit.ccP <- cch (Surv (edrel, rel ) ~ stage + histol + age, data =ccoh.data,
subcoh = ~subcohort, id =~seqno, cohort.size = )

summary(fit.,ccP ) # Prentice method

fit.ccSP <- cch (Surv (edrel, rel ) ~ stage + histol + age, data =ccoh.data,
subcoh = ~subcohort, id =~seqno, cohort.size = , method ="SelfPren" )
summary(fit,ccSP ) # Self-Prentice method

fit.ccLY <- cch (Surv (edrel, rel ) ~ stage + histol + age, data =ccoh.data,
subcoh = ~subcohort, id =~segno, cohort.size = , method ="LinYing" )
summary( fit.ccLY ) # Lin-Ying method

#it
## (post-)stratified on instit
#it
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stratsizes <- table (nwtco $instit )

fit.BI <- cch (Surv (edrel, rel ) ~ stage + histol + age, data =ccoh.data,
subcoh = ~subcohort, id =~segno, stratum =~instit, cohort.size = stratsizes, method
="l.Borgan" )

summary(fit.BI ) # Borgan's type-| estimator

fit.BII <- cch ( Surv (edrel, rel ) ~ stage + histol + age, data =ccoh.data,
subcoh = ~subcohort, id =~seqno, stratum =~instit, cohort.size = stratsizes, method
="|l.Borgan" )

summary ( fit.BlI )  # Borgan's type-Il estimator
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