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Inovativni pristupy v designovani klinickych studii — odpovida
soucasne pojeti potrebam personalizovaného pristupu
k lecbé realnych pacientu?

Adam Svobodnik, Radka Stépdnovd
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Pro€ delame klinické studie u vzacnych onemocneéni a co od nich
oCekavame?

3) Ktera léecba je
Napad/molekula/lééba | nejlepsi pro konkrétniho
pacienta?
V) 2) Udaje o uéinnosti
a bezpec€nosti pro

dal$i vyvoj
Cilova populace
(specifika: velikost, ftl Hlavni limitujici
~ heterogenita atd...) faktor pro
- design studie
u vzacnych
onemochneéni:
Klinicka studie | POCET
A JEJICH

1) Data pro HETEROGENITA

| schvaleni RA
Schvaleni pro pouziti ) |
v klinické praxi (RA) X
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Pocéty pacientu v klinickych studiich
u vzacnych onemocneéni

Pramérny pocet pacientu zarfazovanych do studii faze lll s novymi produkty:

Vzacna onemocnéni Ostatni onemocnéni
Primeér; 761 Prameér: 3 549
Median: 538 Median: 1 558

*zdroj: Orphan Drug Report 2014. Evaluate Pharma, 2014, data from ClinicalTrialGov since 2000
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Kolik pacientu je zapotrebi pro studii?

...hledani vhodné |éCby na kurdéje
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Kolik pacientu je zapotrebi pro studii?

Klinicka studie s 12 pacienty, |é€ebna
ramena:

- cider

» vitriol 3x denné

* mofska voda

* bylinna smés a balsam z Peru

* vinny ocet

» dva pomerance a jeden citron denné
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m IN THREE PARTS.
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Kolik pacientu je zapotrebi pro studii?

Ovarian cancer screening and mortality in the UK Collaborative Trial of
Ovarian Cancer Screening (UKCTOCS): a randomised controlled trial

I 1243282 women assessed for eligibility |

1038192 ineligible
78225 self-reported as not meeting
inclusion criteria
172 149 declined to participate
777626 did not respond
10192 not recruited because target reached

Klinicka studie:
1 243 282 pacientu,
202 638 randomizovanych '

205 090 enrolled

2452 excluded
s 1402 did not meet inclusion criteria
1050 declined to participate
| 202 638 randomised |

v v

101359 assigned no screening | l 50639 assigned USS I | 50640 assigned MMS
2389 were not screened 557 were not screened
28 died 2died
27 ovaries removed N ™ 5 ovaries removed E
2334 declined intervention 550 declined
60 excluded* 16 excluded* 16 excluded*
42 oophorectomy before 12 oophorectomy before 11 cophorectomy before
recruitment H recruitment recruitment
> 18 exited registry before =gl 2 ovarian cancer diagnosed b 2 ovarian cancer diagnosed
recruitment before randomisation before randomisation
: 2 exited registry before 3 exited registry before
H recruitment recruitment
Y vy
101299 included in primary analysis | I 50623 included in primary analysis | | 50624 included in primary analysis ]1 --------------------

lete follow-up

1
1150 incomplete follow-
3 declined flagging with

up

2 declined flagging with

1 r
563 incomplete follow-up

ined flagging with national registries national registries

tional registries : 561 d ¢ bef

ted registry before 1147 exited registry before 5 E)?E reyqonstr) ore

31,2014 Dec 31,2014 31,2014

—l 100149 complete follow-up I I 50060 complete follow-up l | 50084 complete follow-up

540 |n(§n
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Potreba inovativnich pristupu k designovnani studii
zohlednujicich malé poéty pacientu

Jaké inovativni postupy mizeme pouzit u vzacnych onemocnéni?

»-..the EMA states in its guideline on clinical trials in rare diseases that no methods
specific to small trials exist that are not also applicable to large studies....”

Pri designovani studii u vzacnych onemocnéni musime byt tedy chytrejsi a peclivéjsi
s védomim, Ze mdame objektivné k dispozici mensi pocet pacienti
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Jak je mozné prakticky ,,usetrit”“ pocet pacienttli potrebnych

pro studii?
DESIGN
O Vhodné zvolena primarni hypotéza
O Pouziti vhodnych randomizacnich technik
O Specifické designy jako napf. N-of-1, apod.
0 Pokud je to mozné, vyuzit cross-over design (mozna uspora az 60-80% pacient()
O Group-sequential design (mozna uspora cca 30% pacientl) ale ma svoje rizika,

adaptivni design bez ovlivnéni hladiny vyznamnosti

ENDPOINTY

Q0 Vhodna volba typu endpointu (spojita vs. diskrétni data)
O Vyuziti kompozitnich endpoint

O U Time-to-event dat co nejdelSi sledovani (mozna uspora cca 30% pacientu)
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Vliv vybranych aspektu
DESIGNU studie
na velikost vzorku
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Typy hypotéz v klinickych studiich

Equivalence testing

:< ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo *:

Non-inferiority/testing

it ituling

: Superiority testing
| :

>
Better

10
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Typy hypotéz v klinickych studiich

e

o
Bl

0 0
Superiority Equivalence

,assay sensitivity"
,bio-creep” and ,techno-creep”

Non-inferiority
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Zakladni typy randomizacnich technik

- Nepripustné:
Randomizace SH na zakladé:
- Poradoveého Cisla vstupu do KH
- Inicial SH
— Data narozeni
- Data vstupu do KH

« Méné vhodné:
- Kompletni randomizace

- Doporucené:
— Permutacni blokova randomizace
- Stratifikovana permutacni blokova randomizace
— Adaptivni randomizace
- Minimalizace
- Metoda “Play the winner”
- Metoda “faleSné mince” nebo “osudi”

12
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Adaptivni randomizace

FIXED RANDOMIZATION

Intervention
arm

OUTCOME-ADAPTIVE RANDOMIZATION

Intervention
arm
Study
[participants —’[ Outcomes ]

Outcomes affect randomization probability*

Study
participants

4’[ Outcomes ]
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WHAT MAKES ONCOLOGY
TRIALS UNIQUE

The use of Long timelines to
treatment reach clinical
combinations endpoints

The large number of The importance of
partially related disease sub-types
diseases and/or genotypes

°Bs

The high costs of Regimen

treatment rainging modifications during

from $5K-$100K treatment
USD per year

Slow Recruitment

Adaptive Trial Design allows for greater
flexibility by using accumulated data to make
crucial decisions such as decreasing the
necessary sample size, increasing the
probability of success and shortening the
development process time.
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Jaky je princip a jakeé jsou limitace N-of-1 studii?

Cilem studie je najit nejvhodnéjsi IéCbu pro konkrétniho pacienta prostrednictvim
testovani ruznych typu IéCby u jednoho pacienta oddélené v Case

Typické usporadani N-of-1 studie

Washout period
V/m | B || B | [///%///4 | B | I%Wﬂ Evaluation I Open label extension I
\ |\ J\ J
| | !
Cycle 1 Cycle 2 Cycle 3
L J\ J\ )
| | |
Multiple crossover phase Evaluationphase Open label extension » ; ]
6 weeks 4 weeks 6 months Priklad vystupu N-of-1 studie:
B
( Y J 6 Run-in A (or washout) A (or washout)
N-of-1 trial
10 weeks

o~ My

O1 5 9 13 17 21 25 29 33 37 41 45 49 53

Time (days)

Outcome measurement value (units)
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Vliiv volby ENDPOINTU
na velikost vzorku
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Zakladni typy dat a jejich vyuziti jako endpointu

Data pomérova

7"\

Kategorialni otazky

Data intervalova

7"\

Data ordinalni

7"\

Data nominalni Otazky ,Ano/Ne”

17
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Priklad vypoctu velikosti vzorku (binarni endopint)

Rameno P (placebo): Pokles bolesti u 30% SH

Rameno E (akupunktura): Pokles bolesti u 40% SH

Zvyseni podilu SH s poklesem symptomt o 10% je povazovano za klinicky
signifikantni

a=0,05

B=0.20 ......sila testu (1-B) ...... 0,80

N =376 SH v jednom rameni KH

18
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Priklad vypoctu velikosti vzorku (spojity endopint)

Rameno P (placebo): Pokles bolesti na 4,0 (stupnice 0-10)

Rameno E (akupunktura): Pokles bolesti na 3,0 (stupnice 0-10)

Snizeni bolesti 0 1,0 je povazovano za klinicky signifikantni

a=0.05

p=0,20...... sila testu (1-f) ...... 0,80

u =3

u=4

SD=2 N =64 SHv jednom rameni KH

19
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Kompozitni a ko-primarni endpointy

Composite Endpoints

= Different to co-primary
= Here, either of the separate endpoints may be sufficient

— Common example in stroke . . . 28-day mortality or myocardial
infarction or recurrent stroke

— Having any one (or more) of these endpoints would be
considered a treatment failure

Co-Primary Endpoints

= In some cases, benefit on one endpoint may not be sufficient

— In acute cardiac failure, immediate (e.g., within two hours)
relief of symptoms may be necessary

— Mid-term (e.g., 14 days) mortality may also be necessary
= In such cases, we refer to co-primary endpoints
= Both are necessary; not either/or



=
W CZECRIN viiv délky sledovani na velikost vzorku

1 (11
u,time-to-event.“ dat FU =2 roky, FU =3 roky,
ztrata 50% dat ztrata 25% dat

Pacient 1 e Death

Pacient 2 ® Relap

Pacient 3 -— Death

Pacient 4 . - Death
01/01/2000 01/01/2001 01/01/2002 31/12/2002

Kalendarni ¢as 21
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Vliv vybranych aspektu
DESIGNU studie
na velikost vzorku - pokracovani
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wrammenmmmee Standardni usporadani randomizovanych studii:
Paralelni usporadani

» zalozZzeno na randomizaci subjekttu do jednotlivych IéEebnych skupin

« v prubéhu celého hodnoceni je zachovano jedineéné pfifazeni subjektll do
|éCebnych skupin

» pocet léCebnych skupin shodny s poétem hodnocenych pfipravku

/ hodnoceny pfipravek

subjekty hodnoceni zafazené
do klinickeé studie

MOPN-=S00ZP>P2
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wrammenmmmee Standardni usporadani randomizovanych studii:
Cross-over usporadani

zalozeno na ¢asové oddélené aplikaci vice hodnocenych pfipravkd vSem
subjektdm hodnoceni

studie s predpokladanou velkou variabilitou mezi subjekty hodnoceni

umoznuje ziskat parova data pro jeden subjekt mame udaje alespon dvou
hodnocenych pfipravkll — snizeni poctu subjektld potfebnych k zarazeni do studie
oproti paralelnimu designu

analyza parovych dat vede k vySSi sile statistického testu

kontrolni |écivy
pripravek
kontrolni
lécba

subjekty hodnoceni

zarazené I
do klinické studie

mMOPN-Z200Z>2
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Pocet subjektull pri paralelnim a cross-over
usporadani

Cross-over usoradani mize pocet subjektlu potfebnych k zafazeni do studie snizit az na
Etvrtinu v porovnani s paralelnim usporadanim.

Priklad: Pocet subjektu potrebnych k zafazeni do studie k prokazani superiority pomoci t-testu
Vv pfipadé paralelniho a cross-over usporadani pri stejnych predpokladech.

- -
-y -
o — —
o — T
- e
pal I ——— a1
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N-of-1 (single-patient) studie

multi-crossover studie s cilem zjistit ucCinek IéCby u individualniho pacienta a
nastavit co nejefektivnéji leéCebny postup

kazdy |eCivy pfipravek podan opakované v nekolika cyklech pro potvrzeni
ucinku
zobecnéni zavéru pro SirSi populaci pacientu diky analyze série podobné
designovanych N-of-1 studii pomoci pokrocilych statistickych metod, napr:
metody meta-analyzy
linearni smiSené modely
Bayesovské modely
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Interim analyza jako nastroj ke snizeni poctu
subjektu potiebnych k zarazeni do KH

u vzacnych onemocnéni je ¢asto omezena dostupnost vstupnich parametru
pro vypocet poctu subjektu potfebnych pro zarfazeni do KH

cile IA:
. zpresnit odhad velikosti vzorku na zakladé hodnot ziskanych pfi interim

analyze z dostupnych dat

zvazit moznost predCasného ukonceni KH v pripadé, ze dalsi

pokraCovani jiz nepfinese novou informaci

interim analyza dle smérnic ICH: jakakoli statisticka analyza dat KH provedena
pred jeho ukoncenim

hlavni typy IA dle ucelu:
|A primarniho endpointu ovliviujici dalsi pribéh KH (soucasti KH s
adaptivnim designem)
|A planovana pouze jako informacni (napr. poregistracni studie)
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Interim analyza — pravidla pouziti

« kazda IA musi byt predem naplanovana v protokolu KH nebo jeho dodatku —
vCetné poctu IA a naCasovani jejich provedeni

* musi byt jasné specifikovana pravidla pro rozhodnuti o mozném predCasnem
ukoncCeni KH nebo zmenach jeho designu

* nutné definovat vSechny mozné varianty vysledku IA s tim souvisejici dalSi
kroky
» napr. pokud je cilem interim analyzy zpfesnit pocet subjektt nutnych
k zarfazeni do studie na zakladé vypoctené variability dat subjektu dosud
do studie zafazenych, soucasti planu IA musi byt konkrétni algoritmus,
ktery bude jasné definovat, jak bude pocet subjekti upraven pfi konkrétni
zjisténé variabilité dat
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Interim analyza - rizika pouziti

metody analyzy musi zohlednit moznost, ze analyza primarniho parametru
bude pfi IA opakovana v ramci jednoho KH, coz vyzaduje snizeni hladiny
vyznamnosti pro jednotlivé analyzy a muze vést k navySeni konec¢ného poctu
subjektd v KH

pokud nejsou prokazany ucCinky hodnoceného pripravku interim analyzou,
pocet subjektu zafazenych do KH muze byt v kone¢ném dusledku vyssi a
trvani studie delSi



