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@ navrhy/pfistupy adaptivni alokace
@ klinicky vyzkum - pacienti vstupuji postupné, 2 druhy Iécby

@ dulezita otazka: Jak rozradit pacienty?
e play-the-winner rule (PW), M. Zelen (1969)
e randomized play-the-winner rule (RPW), Wei and Durham (1978)

@ model urny
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@ Iglewicz (1983) - klinicka studie rakoviny plic

@ Bartlett et al. (1985) - klinicka studie extrakorporalni
membranové oxygenace (ECMO)

@ Tamura et al. (1994) - klinicka studie proti depresi s fluoxetinem
hydrochloridem

@ Ganguly et al. (1993) - terapie pulznim elektromagnetickym
polem (PEMF), pacienti s revmatoidni artritidou (RA)

e 1x tydné po dobu cca 16 tydnu

@ longitudinalni odezvy: binarni, ordinalni, vicerozmérné ordinalni,
spojité + prognostické faktory + aplikace
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Longitudinalni binarni odezvy

Mame dva druhy IéCby, které porovnavame, longitudinalni odezvy,
celkem n pacientd, pfiCemz i-ty pacient je méfen k;-krat v Casech
tin < --- < ti, (nemusi byt ekvidistantni). Pacienti do studie nevstupuiji
vSichni najednou, ale postupné v néjakém casovém rozmezi, ovSem
m(ze se stat, Zze do studie vstoupi vice jedincu ve stejny Cas. Proto
pro i-tého pacienta oznacime x; ¢as vstupu do studie a y; ¢as vystupu
ze studie.

@ prifazeni 1éCby pacientiim

@ longitudinalni verze play-the-winner rule
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Longitudinalni binarni odezvy

@ pro i-tého pacienta mame pozorovani {6;, Zj,j =1,..., k;}
@ potom pro i > 2m -+ 1 mame

“Rax = X121 01 S0 Zil{ty < xi}

*Rex = X1 (1= 6) /Ly Zl{ty < xi}

Nax, = Y121 0 00 1ty < xi}

"Ny, = 21 (1 = 8) Sy Hity < xi}

y

@ otazka: Jaka je pravdépodobnost, Ze i-ty pacient dostane IéCbu A
vzhledem k pfedeslym rozfazenim léCeb a predeSlym odezvam?
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Longitudinalni binarni odezvy

'HD((S,': 1):I','

*P(Zj = 1|6;) = majdj + (1 — 6;)

@ rekurzivni vztah

a+ /BZ;;: Zj:t/,-<x; ((1 - 7T/‘\/)r/ + 71-51(1 - f/)) i o ’
L= ,I =2m ge e
: 2a+ﬁ(NAx,- + NBX,-) *

@ proporce pacientl s lé¢bou A

1 n
Aprop = ,_7 Z 5i
i=1

@ EApop =T
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Longitudinalni binarni odezvy

@ proporce kouli typu A v urné

A _ o+ ﬂ{(NAXn-M - RAXn-H) =+ RBXn+1}
urnprop 2a + ﬂ(NAXn-M + NBXn+1 )

ot ’827;1 Zfitq'<t[(1 —7ai)t + mj(1 — )]
20 + /B(NAt + NBT)

]E(Aurn—pmp(t)) = =: Eo(1)

Nt
m+ > n

i=2m+1

E(Aprop(t)) = % =1 Eq(1)

@ limitni hodnota (Biswas and Dewanji (2001))

k
> j=1TBj

TO= Sk,
> j—1(maj + 7))
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Longitudinalni binarni odezvy

Model pro ilustraci

Pro ilustraci uvazujme jednoduchy model, kde ma1 = qa, 781 = Qg @
navic P(Z; = 1|21 = zi1,...,Zij—1 = Zjj—1,0;) zavisi pouze na j; a na
Case uplynulém od posledniho nedspéchu.

Dale definujeme gaj =1— (1 —qa) agsj=1—- (1 — gg).

Nyni uz mizeme spocCitat E1(t) a Ex(t) nahrazenim qa; za ma; a
QBj Za TR

4

Pro ilustraci dale uvazujeme
@ Vi: ki =10 (+ stejné rozestupy),n=100,m=2,a=2,5 =1

@ pacienti do studie vstupuji po jednom a jsou mezi nimi rozestupy
12 ¢asu méreni
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Longitudinalni binarni odezvy
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Figure 5.2.1: Expected Urn and Allocation Proportions at Different
Time Points with (g4,¢g) = (0.2,0.5) and the Limiting Value mq.
Here k£ = 10 and Patients Enter the Study One at a Time with a

Gap of 12 Monitoring Times.
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Longitudinalni binarni odezvy
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Figure 5.2.2: Expected Urn and Allocation Proportions at Different
Time Points with (g4, ¢gg) = (0.5,0.8) and the Limiting Value m.
Here k = 10 and Patients Enter the Study One at a Time with a
Gap of 12 Monitoring Times.
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Longitudinalni ordinalni odezvy

@ ordinalni kategoricka Skéala
@ Zj, j-t4 odezva pro i-tého pacienta, kategorie 0,1,..., K
@ model urny

@ zména

i—1 K
Nax, = K> 6 ) Ity < xi}
=1 j=1

@ oznacme E(Z;|0;) = exjdi + egj(1 — 6;) => rekurzivni vztah

o+ B Liyex, (K — €a)ri+ eg(1-1))
2@ + ﬂ(NAX,‘ + NBX,‘)

r = J=2m+1, ...
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Longitudinalni vicerozmérné ordinalni odezvy

@ pro dvojici (i,j) uvazujeme M-slozkovy vektor odezev Z;, kde pro
se{1,...,M} miZe Zj nabyvat hodnot 0, ..., K

@ potom pro /i >2m+ 1 mame
*Raxs = Y11 81 E,’-L Zisl{ty < xi}
"Rexs = 2211 (1 = 8) o4 ZysH{ty < xi}
Nax, = K21 600 1ty < xi}

“Nax, = K111 = 8) S8 1ty < xi}
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Longitudinalni vicerozmérné ordinalni odezvy

OH‘Z";W: IBS{(N x,-_R x,-s)+H x,s}
']P)((Si =1 |data) = 20{"1'(NAX'+AAIBX.) %gﬂ ﬁsB J

Oznacime-li E(Zjs|d;) = easdi + epjs(1 — 0;), potom stejné jako v
pfedchozim mizeme spocitat

ori:

a+d Bs 2jity<x ((K_eAjs)rl+ijs(1 —n))
20+ (Nax, +Nax;)

a opét mtzeme najit Eq(t) a Ex(t).
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Zaclenéni prognostickych faktoru

@ longitudinalni binarni odezvy, binarni prognosticky faktor w

@ urnovy model
o w=1
e w=0

.R}\x,- = Z;;: oy Z]kI:1 Z,'j/{t/j < X,'}
*Na, = 11w Z}L {ty < x;}

@ podminéna pravdépodobnost alokace pro i-tého vstupujicicho
pacienta

@ oznacme P(Zj = 1(6;,wi) = (maidi + mgi(1 — ¢j))a”, a€ (0,1) =>
rekurzivni vztah pro r;
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Longitudinalni spoijité odezvy

V pfipadé spojitych odezev uvazujme nasledujici model

[+ Yij =) /J,A(S,‘ + ,uB(1 — (5,‘) + OJ,-]-@ + €, kde ¢; = (6,'1 e ,Eiki)T ma k;
rozmérné normalni rozdéleni s nulovou stfedni hodnotou, u4 a
g 0znacuji efekty 1éCeb (bez vlivu prognostickych faktoru), ¢ je
vektor parametr asociovanych s wj.

Pro pfifazeni Ié€by i-tému pacientovi odhadneme ia(x;—) — rig(Xi—)
a poté opét mizeme spocitat

@ P(4; = 1|data) = G[ia(xi—) — is(xi—)], kde G je vhodné zvolena
distribu¢ni funkce symetrické (kolem 0) nahodné veliciny.

@ vice detailt v Bandyopadhyay and Biswas (2001)
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Aplikace

@ terapie pulznim elektromagnetickym polem (PEMF)
@ PEMF (léCba A) x placebo (IéCba B)

@ |éCba témeér 16 tydnd, IéCeni 3x tydné, stav 1x tydné
@ prvni 4 pacienti ndhodné, urna o = 2,8 = 1

@ neuspéch - Iék proti bolesti
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Aplikace

Table 5.7.1: Summarized Data from the PEMF Trial

Entry | No. of | Treatment Number of Number of
times | entries | applied observations recurrences
0]4 T, T,PP 61, 62, 34, 48 0,0,5,5
23 |1 T 45 0
5113 T, T,P 49, 47, 48 0,1,1
6215 T, T, P, T, T | 46, 46, 47, 45,41 { 0,0,0, 0, 1
109 | 4 T,T,P T 40, 36, 35, 21 0,1,1,0
149 | 5 T,p, T, T,T|10,10,7, 10,10 |[0,0,1,0,0
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Aplikace
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Figure 5.7.1: Observed Urn and Allocation Proportions at Different
Time Points in the PEMF Trial.
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Dékujeme za pozornost!
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