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LO trinh

e Sinh tdn va nguy co

e Cac ham sinh ton c6 tham so
— Exponential (s6 mi)
— Weibull

e Cac ham sinh toén phi tham so

* Trinh bay
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Biéu dd tan suét cho thay sb ca tlr vong l1a mét ham cla thoi gian.
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Biéu dd tan suéat cho thay tan suat twong déi cda ca tlr vong 1a mét ham cla thoi gian.
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f(t) = ham mat dé t&r vong.
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f(t) = ham mat dé t&r vong.
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F(t) = ham that bai = ty I8 khdng sdng so6t qua quang thdi gian t.

L0
N
o
o
N
o

o

c Lo

L 1

-]

3 ©

D

=

2

= o

© o —

O o

o
L0
CD__
o
o F(t
3 (t)
o

Days

10

15




S(t) = ham that bai = ty I& cia nhom sbng s6t trong quang thdi giant = 1 - F(t).
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S(t) = ham that bai = ty I& cia nhom sbng s6t trong quang thdi giant = 1 - F(t).
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Ham thfl't ba1 F(t) =1- S(t) Kha nang khéng sdng sot trong quang thoi gian t

A L At et s dF(t)
Ty lé that bai tirc thoi: f(t) = o D6 déc clia ham F(t)
Hz tire thei: h(t) = L
dm nguy Co tuc tho: ( ) o S(t) Kha nang that bai & quang thoi gian t

Nguy co tich ITy theo thoi gian

Ham nguy co tich lty: H(t) = —In S (t)



Sinh tén va nguy co’

* Nguy co tirc thoi h(t)
— = ‘hazard’ (Dohoo and Martin)

— xac suat cha mét sy kién xay ra tai thoi diém t mac du thuc té né
chuwa xay ra
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Buwong cong sinh ton cua Kaplan-Meier cho thay ty & tich 10y cua ngwoi nghién ma tdy da khong tai
phat sau khi xuat vién sau khi diéu tri nhuw mét ham sé thoi gian
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Buwong cong sinh ton cua Kaplan-Meier cho thay ty & tich 10y cua ngwoi nghién ma tdy da khong tai
phat sau khi xuat vién sau khi diéu tri nhw mét ham sé thoi gian.
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Buwong cong sinh ton cua Kaplan-Meier cho thay ty & tich 10y cua ngwoi nghién ma tdy da khong tai
phat sau khi xuat vién sau khi diéu tri nhw mét ham sé thoi gian.
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Nguy co tai phat tire thdi & ngwdi nghién ma tay sau khi xuét vién.
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Nguy co tai phat tire thdi & ngwdi nghién ma tay sau khi xuét vién.
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Nguy co tai phat tire thdi & ngwdi nghién ma tay sau khi xuét vién.
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Nguy co tai phat tire thdi & ngwdi nghién ma tay sau khi xuét vién.
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Sinh tén va nguy co’

* Nguy co tich lly H(t)
— cling duoc goi la 'nguy co tich hgp’

— bang téng s6 nguy co tich Iy ma mot ca thé da gap phai tir dau giai
doan quan sat

— dai dién cho s6 lvgng su kién du kién sé xay ra theo quang thoi gian t
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Buwong cong sinh ton cua Kaplan-Meier cho thay ty & tich 10y cua ngwoi nghién ma tdy da khong tai
phat sau khi xuat vién sau khi diéu tri nhw mét ham sé thoi gian.
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Nguy co tich Iy cta tai nghién & ngwdi nghién ma tay sau khi xuat vién.
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LO trinh

* Sinh tén va nguy co

e Cac ham sinh tén cd tham so

— Exponential

— Weibull
e Cac ham sinh toén phi tham so

* Trinh bay

et THE UNIVERSITY OF

Y MELBOURNE




Cac phan bd sinh tén c6 tham sd

* Trong bai giang trudc, ching t6i d3 ndi vé nhirng cach dé moé
ta sy sinh tén
— Truc x : thoi gian

— Trucy : ty 1€ nhdm chua co sy kién

e MOt s6 ham sinh ton ‘cé thé dy bao’ ...
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Ngay dé thu thai 1a mét ham sb cla cac ngay sau ngay bat dau ké hoach giao phdi & bo sira
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Cac phan bd sinh tén c6 tham sd

¢ MGt sd ham sinh tén ‘khéng thé du bao’ ...
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Mot trai bo tai Indonesia.




Puwdng cong sinh ton cliia Kaplan-Meier cho thay ty 1& tich 0y ciia ddng vat bi kéo vi moi ly do
nhw moét ham sb thoi gian, theo gidng bo.
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Cac phan bd sinh tén c6 tham sd

e Cdac phan phdi d6 theo mdt mau dep, duoc xac dinh rd cd thé
duoc mo ta bang cac phan phdi cé tham s6

« Nhitng phan phéi cé hinh dang khéng binh thudng chi cé thé
duwoc mo ta bang cac phan phdi phi tham sd

Eﬁg’% THE UNIVERSITY OF
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Cac phan bd sinh tén c6 tham sd

 Uu diém ctia phuong phap tham sé |a sy sinh tén ¢ thé du
doan dugec (vi khi ching ta biét ré dwong cong sé dua ra dwoc
hanh déng phu hop dé dén dwoc quan sat cudi cung)

« Cac mé hinh phi tham sé khéng phu hop dé du doan vi khéng
chac chan vé ban chat clia phan phdi cho dén quan sat cudi
cung
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Cac ham so sinh ton co tham so

e Cé nhiéu phan phdi tham s&, moi phan phdi ¢ cac ham so
nguy co khac nhau:

Phan phoi h(t) f(t) S(t)
Exponential A A exp[-AM] exp[-At]
Weibull AptP—1 AptP-1 exp[-AtP] exp[-AtF]
Log-logistic [ab(at)?-1]/[1 + (at)®] | [ab(at)?-1]/[1 + (at)?]? | [1 + (at)?]?

() = h(t) x S(t)
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Phan bd theo cap s6 nhan = hang sb nguy co theo thdi gian
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t <- seg(from =1, to = 100, by = 1)
lambda = 0.25

ht <- lambda

ft <- lambda * exp(-lambda * t)

St <- exp(-lambda * t)




Phan phdi Weibull = nguy co khac nhau tlly theo lambda va p.
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t <- seq(from =1, to = 100, by = 1)
lambda = 0.25; p =
ht <- (lambda * p)

ft <- (lambda * p)
St <- exp (- (lambda

(lambda * t)*(p - 1)
(lambda * t)*(p - 1) * exp(-(lambda * t)“p)
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Cac ham so sinh ton co tham so

 Thyc hanh

— Padi véi phan phdi Weibull, danh gia tac ddng thay déi A (tham sé ty
1&) va p (tham s6 hinh dang)

— Piéu gi xay ra khi nguy co
- p<1?
—p=1?
- p>17?

et THE UNIVERSITY OF

Y MELBOURNE




0 owo
(=0 L
I n
j=T=R=Rs)
-
I n
O 5

lam bd
— = lambd
=== lambd
== lambd

10

Time



Cac ham so sinh ton co tham so

e C6la moét phan phdi tham sé thich hop cho dit liéu?
— phan phdi theo cip s6 nhan
— v& biéu d6 nguy co tich Iy nhu 1a mot ham cla t
— Phan phéi thich hop sé 1a mot dwdng thang
— Phan phdi Weibull

— v& biéu d6 nguy co tich liy log nhu [a mdt ham cda log t

— Phan phéi thich hop sé& 1a mot dwdng thang
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Exponential Weibull
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library (survival) ; setwd("D:\\TEMP")
dat <- read.table("addict.csv", header = TRUE, sep = ",")
addict.km <- survfit (Surv(stop, status) ~ 1, conf.type = "none",
type = "kaplan-meier", data = dat)
Ht <- -log(addict.km$surv)
t <- addict.km$time
par (mfrow = c(2,2))
plot(Ht, t, type = "s", xlab = "Time", ylab = "Cumulative hazard",
main = "Exponential")
plot(log(Ht) , log(t), type = "s", xlab = "Time", ylab = "Cumulative

hazard", main = "Weibull")




Cac ham so sinh ton co tham so

e Cac phan phoi khac
— gamma
— log-normal

— log-logistic

— Xem Dohoo and Martin, trang 427
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LO trinh

* Sinh tén va nguy co
e Cac ham sinh tén tham sé

— Exponential

— Weibull
e Cdac ham sinh ton phi tham s

* Trinh bay
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Cac ham sd sinh tén phi tham sé

e Cac phuong phap phi tham sé dugc s& dung khi khéng cé
phan phoi ly thuyét phu hop véi dit liéu
— Tan suat (luén luon?) duoc st dung trong dich té hoc

— Cé 2 phuong phap phi tham sé danh gia cach sinh ton thay déi theo
thoi gian :

— Phuong phap Kaplan-Meier
— Cac phuong phap bang song (life table)
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Cac ham sd sinh tén phi tham sé

* Phuong phap Kaplan-Meier

— Puoc biét dén nhu phuong phap gidi han san pham (the Product
Limit method)

— dua trén thoi gian sinh ton cla tirng ca thé va gia dinh rang kiém
duyét la doc lap vai thai gian sinh ton (ly do 1a mdt quan sat bi kiém
duyét khéng lién quan dén nguyén nhan that bai)
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Cac ham sd sinh tén phi tham sé

 Phuong phap Kaplan-Meier :
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MELBOURNE

Thei Bat That | Kiém Nguy co’ Xac xuat sinh Sinh ton liy ké
gian dau bai duyét r.=(n,—w,) | ton
n; d; Wi pi = d; ~ (n; —w) )

0 31 2 3 31-3=28 | 0.93 0.93 x 1.00<0.93
; 4

1 26 1 2 26-2=24 |0.96 0.96 x 0.93< 0.89
-

2 23 1 2 23-2=21 |0.95 0.95 x 0.89 = 0.85

3 20 1 2 20-2=18 | 0.94 0.94 x 0.85 = 0.80

etc

S¥=7 THE UNIVERSITY OF




Cac ham sd sinh tén phi tham sé

e Khoang tin cay
— sai s6 chuan clia wdc tinh ty 1& sinh ton cé thé dugec tinh toan tai tirng
thoi diém
— sai s6 chuan co thé duoc si dung dé tinh khodng tin cay

— sai s6 chuan co thé duoc si dung dé kiém tra su khac biét vé ty 1é
sinh ton gilra cac tang nghién clru
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Cumulative proportion to experience event
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library (survival) ; setwd(("D:\\temp")
dat <- read.table("addict.csv", header = TRUE, sep = ",");

addict.km <- survfit(Surv(stop, status) ~ 1, type = "kaplan-meier",
data = dat);

plot (addict.km, xlab = "Days to relapse", ylab = "Cumulative
proportion to experience event'", conf.int = TRUE)




Cac ham sd sinh tén phi tham sé

 Phuong phap Life-table (Cutler-Ederer)

Thei gian Bat dau That bai Kiém duyét
ni di wi

Oto1l 31 3 4

2t03 24 2 4

etc
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Cac ham sd sinh tén phi tham sé

 Phuong phap Life-table (Cutler-Ederer)

The&i gian Xac suat that bai Xac suat sinh ton Sinh ton tich Ity
gi = di/[ni - (wi/2)] |pi=1-qi
Oto1l 0.10 0.90 0.90
=
2t03 0.09 0.91 0.91 x 0.90 =0.92
>
etc
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Cac ham sd sinh tén phi tham sé

 Phuong phap Life-table (Cutler-Ederer)

— gia dinh rang cac déi twong duoc rut ngau nhién trong moi khoang
thoi gian - do d6, trung binh, cac déi twong dugc rut mét nira trong
khoang thoi gian

— day khdng phai 13 van dé quan trong ddi vai khoang théi gian ngan,
nhung cd sai léch (bias) déi vdi khoang thoi gian dai

— thuong duoc st dung dé tao ra cac bang sdng tir diéu tra dan sé quy
mo I&n (vi du nhw ngwoi dang ky khai tur)

— Hién nay khong duwoc stir dung thwong xuyén
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Cac ham sd sinh tén phi tham sé

 Phuwong phap Caplehorn va cac phwong phap khac (1991)

— Duoc so sanh bang viéc giit lai & hai phong kham diéu tri bang
methadone cho nguwoi nghién heroin

— Thei gian sinh ton cta bénh nhan duoc xac dinh 1a thoi gian tinh
bang ngay cho dén khi bénh nhan r&i khdi phong kham hodc duoc
kiém duyét khi k&t thic nghién ctru

— Hai phong kham khac nhau tuy theo chinh sach diéu tri chung cta ho

— Tham khao: Caplehorn J et. al. (1991). Methadone dosage and

retention of patients in maintenance treatment. Medical Journal of
Australia, 154:195 - 199.
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Cumulative proportion to experience event
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library (survival); setwd(("D:\\temp")

dat <- read.table("addict.csv", header = TRUE, sep = ",");
addict.km <- survfit(Surv(stop, status) ~ 1, conf.type = "none",
type = "kaplan-meier'", data = dat);

plot (addict.km, xlab = "Days to relapse", ylab = "Cumulative
proportion to experience event") ;




Cumulative proportion to experience event

—— Clinic 1
- Clinic 2
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|
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Days to relapse

library (survival) ; setwd(("D:\\temp")
dat <- read.table("addict.csv", header = TRUE, sep = ",")

addict.km <- survfit (Surv(stop, status) ~ clinic, type = "kaplan-
meier", data = dat)

plot (addict.km, xlab = "Days to relapse", ylab = "Cumulative
proportion to experience event'", lty = c(1,2), legend.text =
c("Clinic 1","Clinic 2"), legend.pos = 0, legend.bty = "n")




So sanh wdc tinh ty 18 sinh ton gitra phwong phap Kaplan-Meier va phwong phap Weibull:

library(survival); setwd(("D:\\temp")

dat <- read.table("addict.csv", header = TRUE, sep = ",")
addict.we <- survreg(Surv(stop, status) ~ 1, dist = "weib", data =
dat)

addict.km <- survfit(Surv(stop, status) ~ 1, conf.type = "none",
type = "kaplan-meier'", data = dat)

Using the Weibull distribution p (the intercept) = -log(A) and o (scale) =1 / p. Thus the scale
parameter A = exp(-u) and p =1/ c. See Tableman and Kim p 78.

p <- 1 / addict.we$scale

lambda <- exp(-addict.weS$coeff[l])
t <- 1:1000

St <- exp(-(lambda * t)“p)
addict.we <- as.data.frame(cbind(t

t, St = St))




1.0

- — Kaplan-Meier
-- Weibull
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Cumulative proportion to experience event
04
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1
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1
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plot(addict.km, xlab = '"Days to relapse", ylab = "Cumulative
proportion to experience event")

lines (addict.we$t, addict.we$St, lty = 2)

legend (x = "topright", legend = c("Kaplan-Meier", "Weibull"), 1lty =
c(l1,2), bty = "n")




Cac ham sinh ton phi tham sd

« phan phoi Weibull cung cap su phu hop day da vaéi dit liéu
dwoc quan sat cho dén ngay th& 500, sau dé nd co xu huwdng
danh gia thap su sinh ton

;;N%fé? THE UNIVERSITY OF
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LO trinh

* Sinh tén va nguy co
e Cac ham sinh tén tham sé

— Exponential

— Weibull
e Cac ham sinh toén phi tham so

e Trinh bay
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Trinh bay

e Trinh bay vé duong cong sinh ton:
— nén |3 budc thang ding
— Nén danh diu cac diém kiém duyét

— duwdng cong thuong trd nén khdng 6n dinh vao cudi thoi gian nghién
clru

— nén trich dan trong tiéu dé cda bang dit liéu s6 lwgng sy kién va so
lwgng quan sat bi kiém duyét

— Trucy: “Cumulative proportion to experience ...”

— Truc x: “PSM to conception (days)”
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LO trinh

* Sinh tén va nguy co

e Cac ham sinh ton c6 tham so
— Exponential (s6 mi)
— Weibull

e Cac ham sinh toén phi tham so

* Trinh bay
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