MIIX BuootaTioTIKNG
MotOnuoe: KArveisss Aosxues Abiva, Eapivé EGéunvo 2015

Kotadnutina onpeto
(Endpoints)

Ovpavia Aagvn
Kobnynrpia, Atevbovrpa
Epyoaoctpro Brootatiotikng
[Tavemomuo ABnvav

Atevbivrpla
Frontier Science Foundation-Hellas (FSF-H)



Katainxtina onpeia (Endpoints)

Op1ouog Ko YpNoT TOV KOTOANKTIKOV CTUEI®V:

s DFS:
m RFS:
s PFS:

Disease Free Survival
Relapse Free Survival

Progression Free Survival

= OS: Overall Survival
= ORR Objective Response Rate
= Surrogate Markers (PFS, ORR\.)
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2xomol xat endpoints

1 O1 x0prot okomoi pog KAMvIkng 00KIUNE TPETEL TAVTQ
va teplopilovtor o petpnoiuo endpointscot
TOGOTIKOTOINUEVEC VTOOEGELS:

J IlL.y.

Meimon tov pvOuov Bvnopotntoc

Meilwon Tov TOGOGTOD TAPEVEPYELDV

Meimon tov pueyéboug pog petprounc netaAntng,
OT™G M TiEoT.

Khvinég Aontpeég Abnva, Maptng 2015



2.tovysiot ToL TEETEL Vou AYpOoly vTod

KAwvikn onuocia

H ypovikn mepioooc dmov Ba actoAoynBovv o1 acbeveig
(m.y. Ovnouotnta 30 nuepmv)

To 6OVoAO T®V YEYOVOT®Y TTOV TPOGOLOPILovV £val
endpoint(my. TTF givon éva. 6HVOAO 0O O10POPETIKA
veYovoTQ)

O1 dadikacieg pétpnone tov endpointgm.y.
Epyoomplakéc avoivoels, uedodoroyisg KTA.)

O BaBuog avtikeuevikOTNTAC / VITOKEUEVIKOTNTOG TNC
LETPTOMG Kot 1] OuvaTOTNTO VO avartapayOel ue cuveEnela
GE OLLPOPETIKA ATOLOL

Khuvix
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AgOuog endpoints

m O peréteg €xovv ouvnbmg pio kKopla LTOBEST Kol £va, GYETIKO
endpoint O oyedlaouog TG LeAETNG Uopel va amopakpuvoel amd
QT TNV 0PN LE EVOL ETICTNUOVIKO GKETTIKO

m [wori povo éva (M pepikég popéc 2) endpoint
0 Aloykouévo cpdiuo Tomov I pe moAamAd 10T
o IToArd endpointimaitovv TPoGapHoYN TOL GEAAUATOC TUTOV I,

LE amoTéAeca Vo Eval OOGKOAO VO EVTOTIGTOVV OLOPOPES
(xapmAn 1oy0)

x 2uvnbwg opilovtal éva 1 000 Tpwtevovta endpointscot dibpopa
devtepevovta. [Ipémel Opmc va yivel katavontd 0Tt 11 GLVOAMK
a&lordynomn g nerétng Ba yiver uoévo pe to mpwtevov endpoint
(ko avTd dgv aAGLEL)
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Hard Endpoints

= ‘Evog xpooog Kavovag etval va pnGLHonoovvTalL
endpomtSca OTTOL0L OEV EMIOEYOVTOL EPUNVEIEC O TTPOC TN
LETPTON TOVC
a0 O Bdvatog eival amOALTA OVTIKELEVIKOG

o AAha yeyovoto OTmc VTOTPOTT|, EPYOCTIPLOKES eCETACELS KTA.
elval AyOTepO aVTIKEILEVIKA dALG BempovvTon aClOTIGTA.

= Ortav to endpointstepiéyovv kpion 10tE TPETEL VO
EILOOTE GKEMTIKOL GE GYEGT LE TNV UEPOAN IO TNC
aELOAOYNOTC.
a ILy. EAMdttoon tov tovov, morotnta Cong
0 Ot ToEAEG HeAETEG OTVOLY TOAAEC POPEC ADGT
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Ei67 endpoint

B XVVEYEIC LETPNGELC: TEGT TOV OUUATOC.
n Altipa 1) dyyotopa: vrotpont evtog 30nuepmv.

# Ovopoaotikd: To amotéAeoa avKEL GE Lo Kot yopio oo
£V, GUVOAO U1 OLOTETAYUEV®V KOTYOPLdV (10TOAOYIR).

m Awotetaypévao: To amotéAecpo avnKeL GE Ud KOt yopia omo
£V, GUVOLO JLOTETAYLEVOV KATYOPLOV (ToEikOTNTO).

x Zovoro (Counts) O aplBuog TV 0EPUOTIKMY EVIOTIGEMYV.

s EmPioon 1 ypdvog og 1o yeyovog: to endpointortig
TEPLOGOTEPEC UEAETEG BavaTneOpwV acBevELDV.
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Sample Size and Power

= Sample size requirements should be considered
early in the planning phase of a study

= Trials should have sufficient power to detect
differences between groups considered to be of
clinical interest

= Sample size calculations are an essential part of
planning
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Sample Size and Power

= The underlying theme of sample size
considerations Is precision

= For hypothesis testing, the objectives are:

o a) Testing at a specified Type | error rate
0 b) Specified power to detect an effect size chosen
for clinical interest
= For estimation, the goal is a confidence
Interval of a specified width
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‘ Conclusions in Hypothesis Testing
(H_ =null hypothesis)

As we have discussed, we can characterize the
possible outcomes of a hypothesis test as follows:

True State
H, True H, False
Test Result
Reject H Type | Error No Error
Do Not Rej H No Error Type Il Error
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Error Rates

= For a given test procedure and sample size, we
denote the probability of a Type | error &yand
the probability of a Type Il error by. Thepower
of the study Is the probability of concluding that
H_Is true when It Is actually true.

Power=148
= Power Is always relative to a specific treatment

difference, and increases as the difference
between treatments Increases.
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Power (1-B)

1 i 1
0.05 0.10 0.15 0.20 0.25

Difference (&)
Fig. 7-1 A power curve for increasing differences (8) between the control group rate of 0.5
and the intervention group rate with a one-sided significance level of 0.05 and a total sample
size (2W) of 200.
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= ldeally, the (specific) alternative  hypothesis
chosen for determination of sample size Is the
smallest difference of clinical importance between

treatments

o Why ? Because we would not want to conduct a trial
and fail to detect a difference of clinical importance

= Given a null and an alternative hypothesis, choose
the sample size to achieve specified values.for

(usually 0.05) ang@ (usually
0.10 or 0.20, but sometimes even less)
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Detailed Illustration of the Principles Using
Measured Outcomes

= Suppose that the endpoint is a measurement, and that the
statistic for testing the null hypothesis will be based on the
difference insamplemeans in the two treatment groups
(denoted 1 and 2)

true population means: p, andp,
population difference: A=y, -,

Hy A=0 H: A<O or A>0
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Example (continued)

= Observations:

o Random samples of sizegsand 3 from the two
populations representing treatments 1 and 2

Example: measure blood pressure fopersons randomly
assigned to treatment 1 and tgoersons randomly assigned
to treatment 2
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‘ Example (continued)

s If Y2 and\_(z
are the sample means, angisitrue, then
(Y- - Y.) will have mean 0 and variance
op® =c%(1/n, + 1/n,)
wherec? is the variance in each group.

As In many sample size calculations, we
assume thql. - Y:) Is normally distributed.
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Example (continued)

= The test statistic will be of the form

and will be normally distributed with mean O
and variance 1 under,H

s Assumec? known for this discussion
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Example (continued)

= We will reject Hif [T| > z,
= For a=0.05 (2-sided), need to take=z1.96

= Now consider the alternative hypothesis
H; A=A,>0
and assume that the variance of individual observations
remainss? under H
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' Distribution of T Under H,

= If (- py) = A, (>0), then

N -
Var (Ml <%(1/n, + 1/n) =cp?,

the same variance as undey H
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Illustration (Continued)

= If H_ holds, then

will have meam /oy and variance 1
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= Assume that p=n,

Then IR e

AJop Is called the noncentrality parameter.

Notice thatA /o Increases as the square root
of the sample size

Notice also, that when Hs true,
T-AJop~ N(0,1)
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Distribution of Test Statistic:

under H,  Under H,

) T
-3

2 -1

Critical Value (1.96)

Mean of T Under Ha

Figure 5.2 Distributions of a Treatment Effect under the Null and Alternative

Hypotheses.
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Example (continued)

= Note that, to achieve good power undegr Al
must be about 3 times as largeas

= Sincecy decreases as and i increase, we
achieve this by increasing the sample size and,
thereby reducing.

= Assume now that,n= n, (denote this n)

Khvinég Aontpég Abnva, Maptng 2015



Example (continued)

= Then, under H power Is given by
P(reject H | H,)=P(IT]>z| H)
~P(T >2,)=P(T-Afop>7,- Afop)
=1-d(z,- AJop) [@=N(0,1) cdf]
= To achieve Type Il error 8, we must have
1-B=1-d(z,-AJop), Or
p=d(z, - Afop)
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Example (continued)

= This will be true If the argument df Is
-Z, that Is
Z, - Adop = -z; (Plantadosi, page 163)
Rearranging this expression, we have

Aflop® = (z, + 25)°
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Meyebog Asiypatog

(n= sample size for each treatment,
So that total sample size=2n)
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Specific Example

= Suppose that we choose= 0.05 and
B=0.20,s0 7+ Z;=1.96 +.84 = 2.8

= Then, to achieve the desired power of 80% to
detect a standardized difference of

AJo = 0.25, we require
n = 2*2.&/(0.25y = 32*7.84 = 251

patients in each group
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n depends inversely on (A,/G)?

Sample Sizes Per Group for
o =0.05andg3 =0.20

Ao
0.25

0.50
0.75
1.00

251
63
28
16

Klvineg Aontpég

Abnva, Maptng 2015



300 ———_j
250 -} s o L
ﬂJ T
& 200 e W
n o]
E R e ren P YT [l
& 150 - B
- i
v 100 - T T H‘“m&
R\'"‘--\_‘_\x
50 +— T b
n
s . g [
[] ﬁ < \:)}\\. g&
4 # = ““,f:f.. e
e 3>\ % e
%ﬁo 23N s - 05
ﬁ.w O, i LR
’é&,%o, 1
% Treatment
Diﬁerenﬂe

Figure 8.2 Sample size as a function of standard deviation and treatment dif-
ference.

Khvineg Aowrpég Abnva, Maptne 2015



Choosing the Type I Error Rate

= Common use of 0.05
= 1-sided versus 2-sided tests
= multiple hypotheses

= values smaller than 0.05 occasionally used for
conservatism

= values larger than 0.05 rarely used
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Choosing the Power (=1-3)

= 0.80 or 0.90 most commonly used
= larger values sometimes used

= when experimental constraints limit sample size,
the power is reduced but the Type | error not
Increased
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Unequal Sample Size

If n, =rn, (r=n,/n,)

= Unbalanced allocation is less efficient

Khvinég Aontpég Abnva, Maptng 2015



0.70 . : : .
0.1 0.2 05 1.0 20 30 4050

Figure 7.2 Power vs. allocation ratio for event time comparisons.
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Loss-to-Follow-Up

(1.e., when patients leave study before schedule and response is
not available)

m Issues:

1. Are observations missing at randdnf not, the
missing data might induce bias

2. If random then the missing observations
reduce the effective sample size.

3. If a fraction p of the observations are randomly
missing in each group, tlremust be increased to
n/(1-p) to achieve the desired net sample size

e.g. n=100, p=.20, then n/.8 = 125
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Nonadherence (a.k.a. noncompliance)

= If n patients are enrolled in each group and a
fraction, p, of patients in the treatment group do
not comply with therapy and have the same
response as controls, the actual observed treatment
difference will be will be

(1-p)*A, + p*0 = (1-p)™A,

(this assumes all patients are analyzed as randdiniz

= The required sample sizethe treatment arm

must be increased fromto n/(1-p¥. e.g. p=.20
gives ~1.5n.
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Sensitivity to Assumptions

= Investigators are sometimes surprised that small changes in
assumptions cause large changes in n

= n depends on the square of effect size

= A 10% Decrease in effect size yields a >20% increase In
sample size [1/3

= Errors in assumptions can also diminish power

= Dropouts, noncompliance can also diminish power, allow for
this in sample size calculation
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Summary: for measured outcomes

= Determine sample size ratio r=n1/n2 (usually 1)
= Fix Type | error (e.g., 0.05)
= Pick sample size to achieve desired power (e.g., 0.80)

= Sometimes: increase calculated sample size to account for loss
In power from noncompliance or losses to follaw
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Sample Size for Binary Outcomes
(e.g.: did MI patients survive 30 days or not)

= Population quantities are probabilities of ‘success’ for 2
treatments: pvs. p,

= Population treatment difference usually measured by
risk ratio (RR) or odds-ratio (OR):
RR = p/p,
OR = [p/(1-p)] / [P/ (1-p,]
= For both metrics, null hypothesis thatp, corresponds to
a value of 1.

= Alternatives to HO correspond to values other than 1

s Different tests statistics than with measured outcomes
(usually Fisher’s exact test gf test)

= However, same ideas to determine sample size
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‘Time to Event Responses

In many clinical trials, the primary response variable is the
time, T, to an event; e.g.:

T=time to death, T=time to relapse, T=time to ini&c

Usually like to express distribution of T in terms of
‘survival distribution’ S(t)=1-c.d.f.

S(t)=P(T>t)=P(‘alive’ at t)
Also examine ‘hazard function’ h(t)= -S’(t)/S(t)
h(t) ~ P(fail att | haven't failed before t)

To compare 2 treatment groups, common to measure
difference in terms of ‘risk ratid,(t)/h,(t) to assume
this is constant in t (‘proportional hazards’)

RR= hy(t)/h,(t)
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Time to Event Response (continued)

= Note that null hypothesis corresponds to RR=1

= Values of RR > 1 mean risk of ‘death’ in group 2
IS higher than in group 1. RR<1 means risk in
group 2 is lower than in group 1

= Complication to analyses. censored data

o Some patients have not yet failed by the time we end
our trial and must analyze the data. E.g., a patient was
randomized 17 weeks ago but has not yet failed. For
him/her, T=" 17+ *. That s, we know only that T>17.

Khvinég Aontpeég Abnva, Maptng 2015



Example of Staggered Entry into a Trial:
-each horizontal line is a patient
-circle denotes time of enrollment
-length of line denotes survival time
-those deaths that occur after vertical

line yield censored survivals

»
»

N

. time of analysis
Khvinég Aontpég Calendar time => Abnva, Maptng 2015 y



Time to Event Response (continued)

= Statistical methods have been developed to analyze such
censored data. Most common:

o To estimate S(t) for a treatment group:
= Kaplan-Meier estimator (nonparametric)

o To test equality of survival distributions of 2 groups:
= Logranktest (nonparametric)

o To estimate RR:
= Cox’s proportional hazards model (semiparametric)

Khvinég Aontpeég Abnva, Maptng 2015



Kaplan-Meler survival estimates, by rx

1.00

D5

.94

0.23

0.04d

Exapjpls: Qj(tg)yhestimates of

S(t) for 2 treatments
At

(L |

rs 9

-

Klvineg Aontpég

200

AB0 RAN Ban
Y

Abnva, Maptng 2015




Time to Event Responses (continued)

= Key result: the ‘power’ of the test to compare treatment
groups depends on the number of ‘failures’ (deaths) that
are observed during the trial, not on the number of patients:

Thus:

o a smaller trial in which each patient is followed for
longer can have the same power as a larger trial in
which patients are followed less time

Example: If survival is exponentially distributed, a trial
with %2 the sample size, but double the patient follgwv
will have the same power as one with twice the sample

size but %2 the follow up.
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Time to Event Responses (continued)

= Implications for design: need to consider both@amsize and average
follow-up (AFU) per patient

= Example: with staggered entry trial in which altipats are followed
until end of trial:
W1= duration of enroliment period
R = rate of enrollment (patients/ unit time)
W2=additional follow-up of all patients after last one enrolled

Then: total accrual: N =nl+n2 =R
average FU: AFU =2 WW,
Design parameters (suppose R fixed): ;, W,

~> different combinations of (YWW,) will give the same
power
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Time to Event Responses (continued)
Example: survival in advanced lung cancer

Treatment 1=control (standard treatment)
o assume median exponential survival = 6 months
Treatment 2=new treatment

o assume RR=1/2 (new treatment halves risk => doubézian
exponential survival)

2-sided Type | error=0.05; power=0.80
Accrual rate=30 patients / month; equal allocation

The following designs give the desired power:
@  W1= 3 months accrual, W2= 15.62 mos additional FU
®  W1=6 months accrual, W2= 2.98 mos additional FU
©  W1=8 months accrual, W2= 0.34 months additiorhl F
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Time to Event Responses (continued)

Design Wi W2 N AvgFU MaxFU

(@) 3 1562 90 17.13 18.62
(b) 6 298 180 598 8.98
(©) 8 34 240 434 8.34

Note the ‘other’ differences among these desidmt ftave equal
power):

o Design (a) will take 18+ months to complete comgdcemany
fewer months for designs (b) and (c)

o Design (a) will tell us about the survival functi8(t) for much
longer values of t

~> a tradeoff !!
o Costs might also differ substantially
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Different designs reveal more/less of the
estimated survival function S(t)

= Recall the Kaplan Meler estimator, and suppose
this represents the results from this study.
o With design (a), the maximum followp is 18.63
months, or about 570 days. At the time of the

analysis we would observe the first 570 days of the
estimator on slide 36

o With designs (b) and (c ), we would see only the
first 270 days and 250 days

= These differences could be important!!
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Sources for Sample Size Determination

= Most sample sizes are based on a normal approxmati
to the test statistic (an exception is Fisher'scekast)

= Details are sometimes a bit complicated

= We will illustrate this using the package EAST
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Oogtopot Endpoints

= Overall Survival
= Disease-Free Survival

= TiIme to Progression and Progressioifrree
Survival

= Time to Treatment Falilure

Guidance for Industry, Clinical Trial Endpoints
for the Approval of Cancer Drugs and
Biologics

U.S. Department of Health and Human Services

Food and Drug Administration

Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)
April 2005, Clinical/Medical
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Overall Survival

o Overall survival is defined as the time from
randomization until death from any cause, and is
measured in the intent to treat (ITT) population.
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Disease-Free Survival

o Disease-free survival (DFS) is usually definedras t
time from randomization until recurrence of tumor o
death from any cause.
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Time to Progression and Progression-Free
Survival

o Time To Progression (TTP)

= the time from randomization until objective tumor
progression

o Progression-Free Survival (PFS)

= the time from randomization until objective tumobgression
or death
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Time to Treatment Failure

o Time to treatment failure (TTF) is a composite
endpoint measuring time from randomization to
discontinuation of treatment for any reason (ingigd
progression of disease, treatment toxicity, andihjea

Khvinég Aontpég Abnva, Maptng 2015



20yxpton Twv endpoints (1)

Endpoint | Regulatory Nature | Assessment Some Advantages Some Disadvantages
of Evidence
Overall Clinical benefit + Randomized + Universally + Requires larger studies
Survival studies needed accepted direct o Requires longer studies
» Blinding not measute of benefit | o Potentially affected by
essential o Easily measured crossover therapy
s Precizely « Does not capture symptom
measured benefit
o Includes noncancer deaths
Disease- | Surrogate for ¢ Randomized o Considered to be o Not a validated survival
Free accelerated approval studies needed clinical benefit by surrogate i most settings
Survival | or regular approval® some

» Blinding preferred

o Needs fewer
patients and
shorter studies
than survival

» Not precisely measured;
subject to assessment bias
o Vanous definifions exst

*Adequacy as a surrogate endpoint for accelerated approval or regular approval 1s hghly dependent upon other factors such as
effect size, effect duration, and benefits of other available therapy. See text for detals.

Klvineg Aontpég
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‘ 20yxptom 1wy endpoints (2)

Less mussing data
than for symptom
endpoints
Assessed earlier
and in smaller
studies compared
with survival

Endpoint Eegulatory Nature | Assessment Some Advantages Some Disadvantages
of Evidence
Progression | Surrogate for ¢ Randomized o Activity measured | Various definitions exist
Free accelerated approval studies needed m responding and | « Not a direct measure of
Survival or regular approval® | e Blinding stable tumors benefit
(PES) preferred Usually assessed Not a validated survival
+ Blinded review prior to change in swrogate
recommended therapy Mot precisely measured

compared with survival

Iz subject to assessment
bias

Frequent radiologic studies
are needed

Data are veluminous and
complex compared to
swvival

* Adequacy as a surrogate endpoint for accelerated approval or regular approval is highly dependent upon other factors such as
effect size, effect duranon, and benefits of other available therapy. See text for detals.

Klvineg Aontpég
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20yxoior Twv endpoints (3)

Endpoint Regulatory Nature | Assessment Some Advantages Some Disadvantages
of Evidence
Objective Surrogate for ¢ Single-arm or ¢ Canbe assessedin | ¢ Nota direct measure of
Fesponse accelerated approval randomized single-arm stdies benefit
Rate (OFR) | or regular approval® studies can be s Usnally reflects drug
used activity 1n a minonty of
#« Blinding patients
preferred in o Data are moderately
comiparative complex compared to
studies survival
Complete Surrogate for o Single-arm or # Durable CEs o Few dmgs produce high
Fesponse accelerated approval randomized represent obvious rates of CR
(CR) or regular approval® studies can be benefit in some ¢ Data are moderately
nsed settings (see text) complex compared to
+ Blinding * Can be assessed i survival
preferred in single-arm studies
comparative
studies

* Adequacy as a surrogate endpoint for accelerated approval or regular approval 1s highly dependent upon other factors such as
effect size, effect duration, and benefits of other available therapy. See text for details.
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Surrogate Endpoints

= 'Eva Surrogate Endpoirivai éva omotélecsuo 1o omoio
YPNGLLOTOEITUL 6TV BEGT TOV KDPLOV OMOTEAEGUATOC
0 OoteomdOPM®ON: 0GTIKY) TUKVOTNTO WC SUrrogateov katdypuatog
O7TO TTMOT).
o HIV: Alhayn oto viral loadwg surrogatanc vrotpomnng.
m KVUplo mAeovektniuata ival To KOGTOS, 0 YpOVOS KoL 1
EVKOALOL LETPTIONG.
m Kpiowo onueio eivar n aclomiotio TG aStoA0ynong g
eniopaonc ¢ Bepameiog 610 KAVIKO amotelecuo Pacel
NG emiopacng 6To Surrogate.

m ILy. Av éva @pdpuoko avédvel v 0GTIKN TukvoTnTo 0o
LEUMGEL TOV KIVOUVO KOTAYLOTOC;
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O: Surrogates sivauw Disease-Specific

NOooC
HIV

CA
Prostate CA

CVD

Glaucoma

Osteoporosis

Endpoint
AIDS n Bavarog

YTToTpoTTH
YTTOoTpOTTH)

Stroke
MI

Vision Loss

Fractures

Surrogate
CD4 Count

CR - PR
PSA Level

BP
Lipid Level

Interocular Pressure

Bone Min. Density

Klvinég Aontpég
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Embopnteg tdromreg twv Surrogates

# Na petpovvtol E0KOAN Y®PIG TOADTAOKES
OL0OTKOGTEG

m Kovta 1 LEPOC TS arTiokmc o100tkaciog

B AT0010€1 TO 1010 GLUTEPAGLLOL Y10, TO OTOTEAEG L
¢ Oepameioc O kot To endpoint
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Ot peAeteg TOL YEYOLOTIOOVY surrogates UWToQsl Vo
eIVl TTHQUTTAUVY|TIXEG

s CAST (Cardiac Arrhythmia Suppression Trial)

o To encainidecon to flecanideuciocav tic appvduieg
(surrogates)note Oewpnnke 6t o peiovay v
Ovnouommra.

0 Apyotepa oramictoOnke 0t1 avsavay tov opviko Odvaro.

= To Milrinone BeAtimoe TIC 0pOdVVOUIKES
ropapeTpovg tov CHF aAAG 0dMynoe o avénuevn
HakpompObeoun voonpotnta kol Bvneuotnra.

= H Oepancio pe Flourideyiwa tnv osteondpmon ovénoe
TNV 0GTIKN UAlo aALd 001 YNGE G€ ALENUEVO pLOUO
KOTAYLATOV.
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ITAxicto a&tohoynoNg evog vtodrpLoL
surrogate (1)

= Y= hvikd outcome £.y. AIDS vrotponn)
m X= oudda Oepaneioc (m.y. AZT 1 placebo)
= Z=vrnoynoeio surrogatex®.y. Metafoin ota CD4)

m Ac vmoBécovpe OTL TOL 0OE00UEVD OETYVOLV OTL:

o X ovovoéetan pue Y (AZT pewdver v AlIDS vrotponn)
o X ovvoéetan pue Z (AZT Bektiovel to CD4)

o Z ovvoéeton pe Y (vynrotepa CD4 cuvdéovtal pe KpOTEPO PIoKO Yio
AIDS vrotponn)

= Avtd onuaivel 6ti to Z (CD4) eivon a&idmoto surrogateno to Y
(AIDS vmotpomnn); OXI!
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ITAxicto a&tohoyNoNg evog vtodrQLoL
surrogate (2)

m Anopaitnm oovOnkn: P(Y | X, Z2) =P(Y | 2)
Epunveia: n enidpaon tov X (Bepaneia) oto Y (Khvikod
amotéheopa) ival €€ OAOKANPOL TO AMOTEAECLO TNG EMIOPOOTS TOV

X oto Z. Ondte av AaPooue vmoyn to Z, 10 va AdPoovue vmdyn Kot
10 X 0gV TpocOETel mAnpopopia.

B XtV mpdén n aSloAdynon towv surrogatesivot 00GKoAnN

0 Xpelopaote dgoouéva Yo to Y Kol To Z amd 0600¢ acheveic mov
ElaPav ko 6covg dev EAaPav Bepameia.

0 H otatiotikn a&loAdynon yiveton pe moAvmAokeC LeBOIOVE E101KA Y10
surrogatesov peietwvion diaypovikd (CD4, PSA, BMD).
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‘ AZ10\oyr o7 evog vtod oy surrogate

m [Topdderypa: Ovnouotra acbevav ue AIDS
0 Y: 0dvatoc
a X: AZT versus Placebo

0 Z: owypovikn uetafoin ota CD4

m To AZT Bertiover taa CD4 ko pewmvel o pioko tov
Oavatov. Oumc n Betikn eniopaon tov AZT ota CD4
eEnyet eva pikpod mooo ¢ Pertimong g emiPinonc.

m Ta CD4o¢ev eivan aglomoto surrogateaov Havartov.

s Reference: Wulfsohn & Tsiatis, Biometrics, 1985.
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Surrogate Markers: Avaxepoaionoy

1 AVGKOAO VO, ASLOAOYNCOVUE OV EVOG OETKTNC Elval
surrogatesto mvevuo ToL TEPLYPAWYOALLE.

B X0yva 0gv givanl peaMoTiKO 0Tt Evac ogiktng Oa elvai
«mANpNC» surrogate.

B Av €vac 0giktng ivan Eva amd o TlovA <otk
LOVOTATLON Y10 TO KAIVIKO OTOTEAEGUA TOTE!

0 Mo Oepaneio pe Oetikd KAVIKO amoTéles L, Uopel var £xel
wkpn/kapio exidpacn otov surrogate.

0 Mo Oepaneio pe eEAAY16TO KAVIKO OmoTELEG L, UTOPEL VoL £YEL
LEYAAN emidpaotm cTov Surrogate.

[Tpoooxr AoITTOV OTNV €pPNVEIa TWV surrogates
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Hegitndy

= H emhoyn tov endpointEivol kpiowun o€ pio KMVIKN
OOKIUN 1 KOl OTTOL00TTTOTE LEAETN.

= To endpointtpénetl vo £xel KAVIKO VOOl dAAL
TOLTOYPOVO VU, EIVOL GAPWOC OPIGUEVO KO LETPTGLULO.

s H gpunveia tov anoteAeopdtov yiveton 6to TAOUGLO TV
endpoints.

= Surrogate endpoint8tiktec umopel vo gival ToAD
YPNOLUO, OAAG TPETEL VO EILAGTE TPOGEKTIKOL LE TOVC
TEPLOPIGUOVE CGYETIKA LE TOL GUUTEPAGLLOTO Y10 TNV
eniopact g Oepaneiog 610 KAVIKO QTOTEAEGLOL.
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H avtanoxgion wg surrogate marker g
amoteleapatinotnTog g Oespansiog (smiBimwon)

1 AvOaipecio 6GTOV OPIGUO TG AVTOTTOKPIGTG
0 RECIST 33%» avtandkpion adid 28% oyt

1 Métpo Broloyikng opdong aAld Oyt 0QpELOVC Y1
TOV achevn
0 Avtamoxplon Kol ToSIKOTNTo,

B 2VYva TOPpATNPOOVTOL UEYAAES OLOUPOPEC GTIG
ONUOCLEVUEVEC LEAETEC

B AdaOn pEtpnong kot acloAdynonc
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Emtdyuvey) XouneQaopdtmy PEGw
2yedinopod Khvirng Aoxipng

B Xyeolaouog ue Avvartotnro IHpoune Atokonnc g
Melétng
0 AxoAovOroxkoc Zyeotocuog kot AvaAvon

m Alvel ™ OuvaTOTNTO VO OLUKOTEL 1] LEAETT EAV VTTAPYEL
ATTOOELET OLOPOPAS OTOTEAEGUATIKOTNTOC GE EVOLAUEST
avdivon PBaoet g dtabéoiunc TAnpogopiag (1 dev vITAPYEL)

0 Xtoyaotikn Iepikonn — Agopevpévn loyog - Futility
m Aivel ™ OuvaTOTNTO VO OLUKOTEL 1] LEAETT EAV 1] GLUVEYLIGT] TNG
£MC TEAOVG 0€V B 0ONYNGEL GE GLUTEPAGLLA OLOLPOPAS GTNV
OTOTEAEGLLOTIKOTNTA
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Interim Monitoring Khvixwv Aoxtpoyv

s Eivon oOvnleg va eetdlovpe meplootka ta VOldueca
QTOTEAEGLATA, LLOG OOKIUNG (.. ETHO1)

m H e€étaon oeCdyetan amd o aveCdptnTn EXLTPOTN:
Data and Safety Monitoring Committees ("DSMC”)

(n Data Mon. Cmte and Data & Safety Mon. Board)

s H DSMCrporteivel eite va tpomomon0ei n ueAén eite
VO, OLUKOTEL TPOMPU, EITE VOL GLVEYIGTEL EMC TNV
OALOKANP®GT TG PAGEL TOL APYUKOV GYEIIOGLLOV
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2uentino Yy 70 Interimm Monitoring

B O1peléteg oapkovv cuvnlmc ToALd £TN

. Evoéyeton vedtepeg mAnpoopieg va eivor ota0Eaiueg
Y10, TNV OTOTEAECUATIKOTNTA TNG OEpameiog

s Emionc umopet va dwemiotmbel 0t to pEyebog tov
OELYLUTOC TNG LEAETNC OEV EIVaL OLVATOV VAL
emitevy et

Ecattiog Aowmov tng vedtepng mAnpopopiog ival 0OKIUO Vo

OLeCAyovTol EVOLAUEGES OVAADGELS Y VO, O10TIGTMOOEL av:
1. Eivor axoun n0kod va cuveyicovpe ) cvykekpiuévn Oepameio,
2. Eivat duvatov i LeEAETN Vo, EMTHYEL TOVG EMGTNLOVIKOVS TNG GTOYOVG
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Attieg TQOWQEOL TEQUATIOUOD HATA TNV
Interim Analysis

m O10gpameiec elval KATd TEKUNPLO OLUPOPETIKES

m O10¢gpameiec elval KaTd TEKUNPLO LN OLUPOPETIKEG

m Evpeon un anodektov emmédwmv toikotnTog Ko AE

m O pvOuds elcaymync ot pueAétn (accrual)ivor toco
aPYOC TTOV 1 LEAETN OEV ELVAL TTLOL EPIKTT)

n ECotepikéc mAnpoeopiec Kabiotouv TN LEAETN UN YPNOIUN
N pn nucn

. Oty 01ECaymYN OEV EMITPETEL OTI LEAETN VA ETLTVYEL
TOVG GTOYOVG TNG

® AmATn 1 Wn GLUUOPPMOT
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Data and Safety Monitoring Committees

m XVvOeon

o latpoti, frootatiotikoi, dGAAoL emoTiHOVES (LEPIKEC POPEC), EKTPOCMTOL
acBevav (LepKég popEq)

B 2KOTOC: diepehvnomn Kotd mOGoV T0 cLUPEPOV TV acOevdv eEvmnpeteitat
e€ETALOVTOG TEPLOOIKA TO, OEOOUEVOL TNG LEAETNC OGOV 0LPOPAL

QO TNV ToL0TNTA OLECAYMYNG TNG LEAETNC KO TIC APYIKES VTODECELS
O TNV ac@AAELD KO TOSIKOTNTO,

QO TNV UTOTEAEGLATIKOTNTO,

= Evépyelec: (uetd and v interim analysis)

0 TPOTEIVETOL 1] CLVEYLIOT TNG LEAETNG LE 1] YOPIS TPOTOTTOIN G
O TPOTEIVETOL O TPOWPOS TEPUATIGHLOG
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Data and Safety Monitoring Committees

m TToAAG Exovv Ypa@Tel Yo TN U GTATIGTIKY TAELPE TOV
Interim monitoring
s Epotmuata dcov apopd Opme tnv Kabapd GTaTIGTIKN
TAELPA ONAOOT TNV AELOAOYNGT TG OTTOTEAECUATIKOTNTOG:
0 Ileprodwdtnra €€€T0.0MG TV OEOOUEVDV

o Kpunpio mov mpénetl va emPPAn0obv o0Tm¢ dcTE Vo TEPLOPLIGTEL TO
cparpa tomov I (false positive rategto apyikd eninedo (m.y. 0.05)
OE0O0UEVOL OTL O1EEAYOLULE EAEYYOVS TOAAATAES POPEC

0 EmAoyn otoTioTIKOV O10d1IKAGLOV TPOMPOV TEPLOTIGLLOV

A. Edv owpaivetor vrepoyn g pog Oepameiog Evavtt
B. EQv 0gv avauévetotl vmepoyr KaUac EVOVTL TOV DTOAOITOV
(futility) pe apxetd vynin TOavoéTTO
0 Ilog Ba mpénel va mapakoiovBodvial ot LEAETEC 1GOOVVAULING;
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Kobpteg mpoaoeyyioeig Kavovwy Atxonng

= group sequential methods
o fixed monitoring schedules
o rules based on Type | spending functions

Khvinég Aontpég Abnva, Maptng 2015



It O TEemet var avrovyodue yLow Tig
TOANATIAEG EVOLAPUETES AVUAVOELG;

m Av gléyyovpue ™ unoevikn vrodeon (1ocdtTog TV Oepamei®dv)
TOAOTTAEG PopEG Le Ta cuvin kprtnpua (0=0.05)n cuvoAikn
mOavOTNTO CEAALATOC TOTTOL I avEdveTon

n Tlapdoerypa: Ag vroBésovue 011 eléyyovue 10 @opéc T undevikn
vdOeon. Tote av 1 undevikn vodeom ivar OvTmg aAndvn (ot

Oepameieg 0ev dapEPOVV) 11 GLVOAIKT TOAVOTNTO GPAALOTOC TUTTOVL |
Oa eivon 1 - (1-0.05)° 6nradn

2paipa tomtov I = 0.40

=> 40%mBovOTNTa Vo GUUTEPAVOVE EGPUANEVAL

011 01 Ogpamneieg orapEpouv!

m IIpénel Aowdv va AdPovue vtdyn Tovg TOAAUTAOVS EAEYYOVE AOY®
TOV EVOLLUECOV OVOADCEDV
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Kotveg mtapapetot

m O1 emionuotl kavoveg olokonnc Pacilovial 6To KUPLo
KaTaAnkTikd onueio (primary efficacy endpoint)

m Ta doedouéva mpémetl va etval otabEoipo abpoleTiKd

s H noparkorovOnon e acpdieiog Kot T T0EIKOTNTOG
glva ouvaTOV val €ivat o EVEAMKTN
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Group Sequential Methods

B XTIC TEPLOGOTEPEC UEAETEG OEV ElvaL OLVATOV VO OVOLAVOVULE
T0L 6TOlYElO KAOE POpd OV €1GEPYETAL VOGS acOEVNC!
0 Kdti 161010 0€Vv €ival oOuvatov AELTovpYIKA

0 H avtoamdkpion oev gival dueomn omote Umopel va, unv givat
OLBESIUN TPV TNV EIGAYDYT] GTN LEAETN TOV EMOUEVOL aGOEV

m O mAéov ouyvdc Tpdmoc avdivong otic Tvyatomomuéveg
KAvikeg Aokuéc:
0 AvoaAvovue ta otoryeio oe mpokabopiouéva peyEdn stoaryyng
(m.x. 50, 100, 150, ..acOeveic &xovv eicaybet)
Kol cvuykpivovpe to test statistiq oe ke interim avdivon,
LLE Ta OP1OL OLOKOTNG TTOV £XOVLE OPIGEL
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> yedopol Meretwv pe Evoidpeor Ilagaxorovbnon

m Mnoevikn Yno0Oeon:
Hy: Ogpaneia A= Ogpamneio B
(m.y., T=m,), 6oV T mBavoTnTA TAPOVG avtamokpilong (CR)

s Xpovor tov K avaivcewv: Ty, T,,..., Tk.

- Evoldpeceg avarvoelg otoug ypovoug Ty, To,..., Ty 4
-Tehlu avadivon oto ypovo Ty

0 2 KadBe avaAvomn vroAoyiCovue T GLVION GTATIGTIKN
ovvaptnon eréyyov Z, (m.y., dtoupopd LETAED TMV
EKTILOVUEVOV TOOVOTATOV TOL event)kot eAEyyovue KoTd
nocov EEMEPVAEL KATO10 TPO-0moPACIGHEVO Opto (Stopping

boundary)
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> yedopol Meretwv pe Evoidpeor Ilagaxorovbnon

m Mnoevikn Yno0Oeon:
Hy: Ogpaneia A= Ogpamneio B
= 'Eoto:

0 Z, 1 GTATICTIKI] GLVAPTN O™ EAEYYOL Y10 T GUYKPLIoT T®V Degpameimv
KOTA TNV OLAPKELD TNG K-OOTNG EVOLAUESTC AVAAVGTC, KOl

o By,B,,....,B ta Opra drakonn g fAcel TV omoiwv 001N YOV LOGTE GE
OLOKOTY TNG MEAETNC!

-Av |Z,|>B,, diaxorrovue ™ ueléty mpog opelog e Oepameiog A

-Av |Z,|<B,, ovveyilovue otnv emouevy (k+1)avitoon

Qo ...

o Xvveyilovue uéypt o téA0g ¢ perétne (K-ooty avaivon) - Avn
LEAETN OAOKANPWOEL Ywpic va vepPole Ta Opla. OEV ATOPPITTOVLE
Vv unoevikn vwofeon HO
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> yedopol Meretwv pe Evoidpeor Ilagaxorovbnon

m Apa:

n  Av|Z)|>B, diaxdmrovue ™ pueAétn mpog opetog e Oepanciog A (av Z,<-
B,) # ¢ Oepareiog B (av Z,>B,) - diapopetixa ovveyilovue otnv 21
avaivon

m  Av|Z,|>B,, dioxdmrovue ™ uerétn mpog opelog g Oepameios A (av Z,<-
B.) # ¢ Oeporeiog B (av Z,>B,) - diapopetixa ovveyilovue oty 3
aveloon

| -

m 2oveyilovue uéypt to tédog ¢ ueAétns (K-ootn avaloon) - Av n uelétn
oLorAnpwbel ywpic vo vrepfodue Ta Opio OV ATOPPITTOLUE THV UNOEVIKN
vmobeon Hy
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> yedopol Meretwv pe Evoidpeor Ilagaxorovbnon

m Xpelraletal emapkeEC LEYEDOC OElYUATOC Yol TNV ERITEVEN TNG
emBuunTNC 16Y0¢ Yo KABOPIoUEVT] EVOALAKTIKT DTTOOEOT
KoOMG Kot Yo TNV €niTELEN TOL EMBLUNTOV GEAALOTOS TUTTOV |

(cvvnBw¢ 5%).
m To ocpdAua tomov I 6 awtd T0 TAIG10 0pileTon ™C!
P(ounepaivovpe stapopd tomv Bepaneidv | Hy).
B XTOUC 0KOAOVLOLOKOVC GYEOAGLOVG, GLUTEPUTIVOLLE OLOLPOPXL
LETAED TV OUAO®V OV

Z,|>B, (orouatdue otnv 11 evoiduson avdioon),

(W
N
H

<B, alid |Z,|>B, (orauotdue otnv 2" evoidueson aviéloon),

(W

[
N -
H

<By, |4|<By, ..., |4a|<By., [4l[>Bk (redixij avdivon)
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ITpoadroglopog Ty opiwy dtaxonng By,..., By

= O&hovpe va emaelovue By, ...,By tétown mote

av 1oyvel n Hy, 1 cuvolkn mbavotnta v amoppiyoupe
Vv H,, eitvat ion pe to Tpo-amopaciouévo Geaiua
Tomov I, a.

P[va amoppiyovpe Tqv H, o€ o amté tic K avarvoeic]=a

s Av cvuPoAicovue m¢
P[va amoppiyovpe Tqv Hy oty K avdivon] =
= P[|Z,|>By , 6gdopévov 6T Z,|<By, |Z|<B,, ..., |4 1|<By 1]
=7,
VTLAPYOVV TOALOL TPOTTOL ETAOYNG TOL T,

m KaBopiCovv tov puOuo pe 1ov 0moio «0amavoOue» 1o
ocoaiupa tomov I (0.05)
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ITpoadroglopog Ty opiwy dtaxonng By,..., By

m IL.y., ag vmoBécovue OT1 GuyKpivovue TNV TOAvVOTNTA
avtamdkplong nuetacy 2 Bepanelmv kot Oa oevepynbovv 4
avalOoelg (3 evoldueses Kol 1 TEMKN)

= O Pocockgtav o mpmtog mov akoAovOnce avtn v
TPOcEYYLIoN Ko EnEAECE {oa T,

m Evogyouevme, n mo onuo@iAne uEBoooc mov ypnoluomoleital
onuepa etvon 1 uEBodog twv O’'Brien & Fleming:

"Z00€VOVV’ TOAD LUIKPO KOUUATL TOV GQAAUATOC TUTTOV I 6TIC
TPMOTEG EVOLAUECEC OVOAVGELC KAVOVTOS OVGKOAOTEPO VU
GTOUOTNCEL KAVEIS otV apyr). MIKPES TPOTOTOINGELS
OTTOLTOVVTOL GTO TEAOG
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Kotowpeg Tipeg - Ovopaotineg P values:
4 Avarvoerg, o = 0.05 Apginievgog Kavovog

Look Pocock QO’Brien-Fleming
Analysis CV P cv P
1 2.36 .016 4.08 .000005
2 2.36 .016 3.22 .0013
3 2.36 .016 2.28 .0228
4 2.36 .016 2.04 .0417

Kot 01 000 Tpoceyyicelc avtioToryoV 6E GLVOAIKN ThavOTNTO

cpaiuotog tomov I 5%

1. H uébodoc tov Pocock Eodevel’ 1o 5% opotdopopea

2. H péBoooc tov O-F Cooevel’ AMyo 6TIC apyIkéS avaADGELS Kot
oTN cLVEYELN OL0DETEL Eva LEYAAO LEPOC KATA TNV TEAIK
avéivon (look 4)

3. (CV=xpurkn Tiun g oTOTIOTIKNEG CUVAPTNONG EAEYYOL Z)
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Kotiowpeg Tipeg (Pocock , O’Brien-Fleming)
4 Avavaoerg, o = 0.05 Apgimievgog Kavovag

Boundaries - Plan1
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Trastuzumab after Adjuvant Chemotherapy e NEW ENGLAND
in HER2-Positive Breast Cancer JOURNAL of MEDICINE

ESTABLISHED IN 1812 OCTOBER 20, 2005 VOL.353 NO.16

Martine |. Piccart-Gebhart, M.D., Ph.D., Marion Procter, M.Sci., Brian Leyland-Jones, M.D., Ph.D., Aron Goldhirsch, M.D.,
Michael Untch, M.D., lan Smith, M.D., Luca Gianni, M.D., Jose Baselga, M.D., Richard Bell, M.D.,
ChristianJackisch, M.D., David Cameron, M.D., Mitch Dowsett, Ph.D., Carlos H. Barrios, M.D., Giinther Steger, M.D.,
Chiun-Shen Huang, M.D., Ph.D., M.P.H., Michael Andersson, M.D., Dr.Med.Sci., Moshe Inbar, M.D.,
Mikhail Lichinitser, M.D., Istvdn Ldng, M.D., Ulrike Nitz, M.D., Hiroji Iwata, M.D., Christoph Thomssen, M.D.,
Caroline Lohrisch, M.D., Thomas M. Suter, M.D., Josef Riischoff, M.D., Tamds Siits, M.D., Ph.D.,

Victoria Greatorex, M.Sc., Carol Ward, M.Sc., Carolyn Straehle, Ph.D., Eleanor McFadden, M.A., M. Stella Dolci,
and Richard D. Gelber, Ph.D., for the Herceptin Adjuvant (HERA) Trial Study Team

Results

Data were available for 1694 women randomly assigned to tearsyof treatment with
trastuzumab, 1694 women assigned to one year of trastuzandld 693 women assigned
to observation. We report here the results only of treatmatft trastuzumab for one year
or observationAt the first planned interim analysis (median follow-up of one year),
347 events (recurrence of breast cancer, contralateral best cancer, second non
breast malignant disease, or death) were observed: 127 eusnn the trastuzumab
group and 220 in the observation group. The unadjusted hazat ratio for an event in
the trastuzumab group, as compared with the observatiompgreas 0.54 (95 percent
confidence interval, 0.43 to 0.67;P<0.0001 by the log-rank test, crossing the interim
analysis boundary), representing an absolute benefitinstef disease-free survival at two
years of 8.4 percentage points. Overall survival in the twaugs was not significantly
different (29 deaths with trastuzumab vs. 37 with obseovati Severe cardiotoxicity
developed in 0.5 percent of the women who were treated vagtizumab.
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Trastuzumab after Adjuvant Chemotherapy
in HER2-Positive Breast Cancer

Martine J. Piccart-Gebhart, M.D., Ph.D., Marion Procter, M.Sci., Brian Leyland-Jones, M.D., Ph.D., Aron Goldhirsch, M.D.,
Michael Untch, M.D., lan Smith, M.D., Luca Gianni, M.D., Jose Ba-s&lga, M.D.. Richard Bell. M.D.,
Christian Jackisch, M.D., David Cameron, M.D., Mitch Dowsett, Ph.D., Carlos H. Barrios, M.D., Giinther Steger, M.D.,
Chiun-Shen Huang, M.D., Ph.D., M.P.H., Michael Andersson, M.D., Dr.Med.Sci., Moshe Inbar, M.D.,
Mikhail Lichinitser, M.D., Istvdn Lang, M.D., Ulrike Nitz, M.D., Hiroji lwata, M.D., Christoph Thomssen, M.D.,
Caroline Lohrisch, M.D., Thomas M. Suter, M.D., Josef Riischoff, M.D., Tamds Suits, M.D., Ph.D.,

Victoria Greatorex, M.Sc., Carol Ward, M.Sc.. Car []l}-‘ﬂ Straehle, Ph.D., Eleanor McFadden, M.A., M. Stella Dolci,
and Richard D. Gelber, Ph.D., for the Herceptin Adjuvant (HERA) Trial Study Team

Statistical analysis

Enroliment of 4482 patients was planned to detect a 23 peretative reduction in the risk
of a disease-free—survival event with 80 percent powerh wviite use of a two-sided
significance level of 2.5 percent for each comparison: tvearg of trastuzumab versus
observation and one year of trastuzumab versus observaidatal of 951 disease-free—
survival events were required for the final analysis. Orerim efficacy analysis was planned
after 475 events, with a specified significance level gDP01 required, with the use of a
sequential plan according to the O’Brien—Fleming boundasyimplemented by Lan and
DeMets. The independent data monitoring committee reviedata on patient enroliment,
deaths, compliance, and safety every six months and cosditioe interim cardiac safety and
efficacy reviews as preplanned. The efficacy analyses wersducted according to the
intention-to-treat principle. Chi-square tests for catécpl data and log-rank tests for time-to
event end points provided two-sided P values. Kaplan—Meigves are presented. Cox
proportional hazards regression analysis was used to a&stihazard ratios and 95 percent
confidence intervals.
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Trastuzumab after Adjuvant Chemotherapy
in HER2-Positive Breast Cancer

Martine J. Piccart-Gebhart, M.D., Ph.D., Marion Procter, M.Sci., Brian Leyland-Jones, M.D., Ph.D., Aron Goldhirsch, M.D.,
Michael Untch, M.D., lan Smith, M.D., Luca Gianni, M.D., Jose Baselga, M.D., Richard Bell, M.D.,
Christian Jackisch, M.D., David Cameron, M.D., Mitch Dowsett, Ph.D., Carlos H. Barrios, M.D., Giinther Steger, M.D.,
Chiun-Shen Huang, M.D., Ph.D., M.P.H., Michael Andersson, M.D., Dr.Med.Sci., Moshe Inbar, M.D.,
Mikhail Lichinitser, M.D., Istvdn Lang, M.D., Ulrike Nitz, M.D., Hiroji Iwata, M.D., Christoph Thomssen, M.D.,
Caroline Lohrisch, M.D., Thomas M. Suter, M.D., Josef Riischoff, M.D., Tamds Suits, M.D., Ph.D.,

Victoria Greatorex, M.Sc., Carol Ward, M.Sc., Carolyn Straehle, Ph.D., Eleanor McFadden, M.A., M. Stella Dolci,
and Richard D. Gelber, Ph.D., for the Herceptin Adjuvant (HERA) Trial Study Team

Statistical analysis

Enroliment 0f4482 patients was planned to detect a 23 percent relative radtion in the
risk of a disease-free—survival event with_80 percent powemwith the use of awo-sided
significance level of 2.5 percent for each comparisortwo years of trastuzumab versus
observation and one year of trastuzumab versus observaidatal of 951 disease-free—
survival events were required for the final analysis. Orerim efficacy analysis was planned
after 475 eventsyith a specified significance level of R0.001required, with the use of a
sequential plan according to the O’Brien—Fleming boundasyimplemented by Lan and
DeMets. The independent data monitoring committee reviedata on patient enroliment,
deaths, compliance, and safety every six months and cosditioe interim cardiac safety and
efficacy reviews as preplanned. The efficacy analyses wersducted according to the
intention-to-treat principleChi-square tests for categorical data and_log-rank tests fio
time-to_event end points _provided two-sided P values. Kapla-Meier curves are
presented. Cox proportional hazards regression analysis &s used to estimate_hazard
ratios and 95 percent confidence intervals.

Khvinég Aontpég Abnva, Maptng 2015



Emleyovtog xovova

Ko o1 000 otvouv tnv 1010, GuvoAikt) mboavotnta
cPAALOTOC TUTTOVL |

O1 kavoveg Tov Pocockdey ypnoipomotovval cuyva yioti
etval o gvaicOntol otV apyn OTav 1 160G VoL UIKPN

Ot kavévee tov O'Brien-Flemingypnoipomolodvron
cvyvotepa. Emitpémovv v mpompn olokomrr aAld
ATTOLTOVV 1oYVPT OTTOOEIEN

0 Agv amarteitol ETOUEVOS HEYAAT 0O10pOmGN TOL o GTO
TEAOC TNC UEAETNG

Dvoikd VTAPYOLV KAl EVOLAUECES EMAOYEC
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AAlLeg BLVATOTNTEG

e O YPOVIKEC GTLYUES TV EVOLAUEGOV AVOAVGE®Y OEV
YPELALETOL VO IGATEYOVY OGOV QPOPd. TOV aPlOUO TV
acOevav

e 2uVNOm¢ £yovue KAVOVEC OLOKOTNC YO TNV ATOpPIY™ TNG
Hp, 0ALG €lvan SuvaTOv va Eovpe Vo GYEOLCUO Y0l TNV
aroppwyn ¢ Hy N kdrowag Hy

e Eivail ovvatdv va viofetricove GYEOOGUO TOL VO EMITPETEL
TOV TPOMPO TEPUATICUO Y10 AOYOVS CUATOLOTNTUC -
“futility” , dniaon 6tav n mBavoTNTO Vo S0VUE GTILOVTIKN
OLPOPA €AV GUVEYLGTEL | LEAETN £(OC TNV
TPOYPUULOTIGUEVT] OAOKANPOGT] TNG EIVOL APKETA LIKPT
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O’Brien-Fleming ogptx étaxonng H,
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O’Brien-Fleming ogta Staxonng Ho / H1

A Design - Boundaries Chart
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“Futility” Kavoveg Ataxonng

m Ac vmoBécovue 0T 6€ po LEAETT GVYKPLIONG Lo vEag Bepameiac ue
v kadiepouévn Oepameia, n vea Bepaneia paiveTor va eivon
VTTOOEEGTEPT). AKOLO KOl OV OEV EIVOL GTATIGTIKG GTUOVTIKA
YE1POTEPT 16 va ivan TOAL amibavo va dovue 0TL 1 véa Bepaneia
etvoun kaAvtepn (Hy)

o Iapdoeryuo: eCetalovue av 1 véa Bepameio feAtidvel Tnv
emPimon oe acbeveic pe Kapkivo Tov Tvevuova. Xt 2n omod TIg
3 tpoxafopiouévec avalvcelc 1 oldueon emPimon givar.
Kabiepopévn Bepaneia @ 9.5unveg
véa Bepaneio: 7.1punveg
Mnrw¢ givarl anibavo va dovue 0tL 1 véa Bepameia eivar
KOAVTEPN KATA TNV TEMKT avaAvon; [1oto to dpelog va,
cvveyioovue pwa perEtn av n véa Bepameio Oa avtikabictovce
v kadiepouevn Oepaneio povo av Pertiove v emPioon;
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“Futility” Kavoveg Atoaxonng

m [Ipocoyn! Av ctapaticovue 0gv 16YLPILOUAGTE OTL T VE
Oepaneia etvorl KaADTEPN 1) 1GOOVVAUT), OTOTE OEV YPELALETOL VA
avnovyoLvue Yo To 6edipa Tomov I kot II. ITapdra avtd ogv
DEAOLUE VO GTOUOTIICOVUE AV DTTAPYEL APKETN THAVOTN T VO
OOVLE OPOPA OTNV TEMKT] AVAALGT

m Agv vapyEL TPOTOS VO TUTTOTOL|GOVUE GTATIGTIKA OLTO TO
oKENMTIKO. Mo AVGT €lval Vo, VTOAOYIGOVLE!

P [n peAétn va dgi&el éval 6TOTIOTIKA ONUOVTIKO ATOTEAECUO VITEP TNG

véag Oepameiac, pe fdon ta uEypl TOTE 0EOOUEVA KOl KAT® OO TNV

VTOOEGT OTL TO TPAYUOTIKO OMOTEAEGLO TNG VEUC Oepameiag elval
COUPM®VA LE TIG VTTODEGELS TOL GYEOLUGLOV]

Av avt n mBavotnTa eivor oAb pikpn (m.y. <10%)tote vdpyovv
Baoiuec evoeilelg yio mpompo tepuotiond Aoym ‘futility’
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ITogdderypo 1: TEOWEY Sranomy wmiog
GLYAQLTINNG UEAETNG

n [Ipdwpn drokonn (0TOTEAEGUATIKOTNTO) KAIVIKNG OOKIUNC GE
gvolaueon avaivon Hammer et al (NEJM, 1997)

n [TAaicuo: ITpwv and 10ypovia otovg HIV acBeveig
yopnyovvtav cuviiwg 2 ‘reverse transcriptase inhibitor’
papuaka (AZT, 3TC, ddl, ddC)Ouwmc évac véog ToAAN
VTOGYOUEVOC TOTTOG Popudkov ‘protease inhibitorkiye
tpoceata avartuydel. O 6KOmOS TG LEAETNG TV VA
egetdoet av 1 TpocHnkn tov Inhibitor (indinavir)ce 2 reverse
transcriptas@dppoka 0o BEATiOOVE TNV OTOTEAEGUATIKOTNTA.

m To kowo kot to MME mepipevav pe avoropovnoia ta

ATOTEAEGLOTO. AVTO AGKNGE TIEGT GTOVS EPELVITES KO TN
DSMB
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ITopdderypo 1 (cuveysta)

B XYEO0GLOC:
0 AocOeveic pe HIV

0 Ipotedwv ckonds: ypovoc o¢ to AIDS 1) 10 Odvarto
(6m010 EUPAVIOTEL TPHDTO)

a Ot acBeveig TuoyonomotovvTay GE :
s AZT+3TC (standardepomeio)
s AZT+3TC+Indinavir o Oepameia)

0 Melétn vrepoyng: etvan 1o AZT+3TC+IDV kalvtepo
and 10 AZLT+3TC;

0 Méyebog detypatoc: N=1156

0 2 mpoypoupaticuéveg interim avaivoeig (O’Brien-
Fleming spending function)
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ITopdderypo 1: Amoteleopota interim

UVAALGYG

= 1n Interim ovdAivon: ta otoyeio frov viép tov AZT+3TC+IDV, oArd
10 «Stopping boundarydev Eemepdotnke.

=> GLVEYIOT LEAETNC.
= 21 Interim avéivon :

# Oovdtov M

n glyav ovomtoéet AIDS
AZT+3TC: 579 63
AZT+3TC+IDV: 577 33

Extiuouevo relative risk (95% ClI): 0.5 (0.33-0.76)

‘Eleyyog g Hy:  p=0.001
Ta vaorowra study endpointgtav enionc vrép tov AZT+3TC+IDV

=> H peAiétn octopdnoe.
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ITogdderypo 1: Znnpoto

» Kotd v In Interimavaivon acknbnke mieon amnd to
Koo ko oo MME va ctapatnoet n peAétn kabmg
otoyela amo peretec @daonc I ko I €dgyvav vrooydueva
ATOTEAEGLLOTO TNV OPO TOV acBeveic mov AduPavav
reverse transcriptag@ppokoa avértvocav AlDS kot
nEbavoay

s Emouévag, katd tyv 1In Interimavéivon étov vanpyov
evoeicelg vmeép tov AZT+3TCHDYV n DSMB ciyovpa
Evolwoe TV mieon. Eutuymc Opmg ogv vtoympnoe Kot £T61
KOTEGTN OLVATOV VO TOGOTIKOTTOINOEL TO OPEAOS KO VoL
VTAPEOVV AOLOUPIGPTITNTA aTOTEAEGLATOL
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ITogdderypo 2: IToower braxory yio futility

s ReferenceHall et al, NEJM, 1998

s [TAaicio: H progressive multifocal leukoencephalopathy
(PML) givan pioe sofapny vevporoyikn KataoTaon acOevay e
HIV, kol n emPioon petd t owyvoon e PML givot moAd
cvuvtoun (~ 3 unRveg). ZOUPOVA LE KATO1EG 0VEKOOTEG EKOEGELS
10 Papuako cytarabinéda fonbovoe, uovo Tov eiye coPapd
side effects

m H peAém: HIV acbeveic pe PML tuyatomolovvtoy o :

o Antiviral 6epaneio (control group) versus
o Antiviral 6epancio +cytarabine (1V)
o Antiviral Oepancio +cytarabine (intrathecal)

n [Ipwtevmv 610Y0¢: emPimon

m Méyeboc oetypotog : 90 (30avd oxérog)
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ITogdderypa 2 (ovveyeta)

= In Interim ovdivon : 18 unveg and v évapén. H DSMB npodtetve
TN GLVEYION

= 2Zn Interim ovdivon : Otav 50%tov avopevopevov aptdpon
Bavdatov eiye eppaviotel. Méypt 16te, N=570m6 T0 GLVOAO TV 90
acOevav eiye elcaybel

n_ #Mdavartol
o Antivirals (control group) 18 14
o Antivirals + IV cytarabine 20 14 (p=.85)
o Antivirals +intra cytarabine 19 14

m Ilepiocotepa side effectstovg acbeveic mov AauPavay cytarabine

= H DSMB avopotOnke av n cuvéylon g neAétng Ba eiyxe apkem
mBavotnto va dei&el vepoyn Tov opddwv cytarabinesmy emiPioon pe
emumAéov 33 acOeveic.
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ITogdderypa 2 (ovveyeta)

1 O otatioTikOC NG UEAETNG VTOAOYIGE:.

P[n cytarabine, pue dgdopéva ta omoTeELéoRATE Y10 TOVS 57
a60evelS, va OEIEEL GTATIGTIKA GNUOVTIKY] VITEPOYT] GTNV
empioon]

= H deopevpévn mbavotnrta (ue Bdoet to péypt tote
oTOLYEL0) VTOAOYIOTNKE KATM 0td TOALEG VITOOEGELS GE
oyeon Ue tnv aAndwn cvvapinon mbavottev eniPinonc.

m [Ipoxketton yio por avAAVGT GKOTIUOTNTOS. AV
cuveyicovue TN LEAETN O LITOPEGOVE VO TOPATPTICOVUE
vtepoyn Tov cytarabinenv owtn dvime voeiotoTor,
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ITopdderypo 2 (cuveysta)

B Avaroya pe Ti¢ vrofécelg v mbavobewpnTik®v
LOVTEA®MV Ol EKTILOUEVES TOAVOTNTEC NTAV UETAED
0.4% -15%

m Emouévmc vinpye oAy pukpn mbavotnta va, 0ouv
otpopd vTEP ToL cytarabinaue ™ cuvéyion e
HEAETNG

=>H DSMB npdteve tov tepuotiopd ya ‘futility’

= ‘Futility’ de onuaiver 6t i cytarabinesivai 1 dev eivon
KaAvTepN amd To control. AThmg n cuvEyton ¢
HEAETNC elval pdtoun
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ITogdderypa Atoroynong

A Low-Carbohydrate as Compared

with a Low-Fat Diet in Severe Obesity
Frederick F. Samaha, M.D., Nayyar Iqbal, M.D., Prakash Seshadri, M.D,,
Kathryn L. Chicano, C.R.N.P,, Denise A. Daily, R.D,, Joyce McGrory, CR.N.P,

Terrence Williams, B.S., Monica Williams, B.S., Edward J. Gracely, Ph.D.,
and Linda Stern, M.D.

M Engl ) Med 2003;348:2074-81.
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Enidouom «p1-GLULOQY®OYC» KUl KATTOGLOGY|C»

= X10y0¢ ¢ KAwikng Aokung : n cOykpion piag Atoutag
e yopunAove vdéatdvOporec ( IOW-CarbOhvd rate)cou niog
Alowtac youniov Airovg (low-fat ) 6cov apopd otnv
anmAgln Bapovc e coPapd vEpPapa dTopo

B 2ye0100UOC!
o ITAn6vouoc: ZoPapd vrépPapa datopa (Léco fapoc=131
k)

a0 Tvyoromoinon 132atopmv o diatto Low-Carbévavtt
Low-Fatyia 6 unvec. Kot otic 000 opdoeg ftav
otafEaun ZouPovAievtikn Yrnootpiln.

o Kupo 'ExBaocn: Anoieio Bapovug petd amd 6 punvec.

Khvinég Aontpég Abnva, Maptng 2015



n  Anoleieg/ AtocOpoeic Atoumv Katd ™ ddpkelo, Tne Melétnc

(Dropouts)
Low-Carb Low-Fat
# TUYALOTTONUEVOV 64 68
Dropouts:
g tov 1 unva. 25% 38%
£MC TOVG 3 UNVEC: 21% 44%
£ TOLG 6 pnvec: 33% A47%

# ohoxAnpwoav 6 unveg:. 43/64  36/68

[Iog avaAvovial To 0E00UEVO GE QTN TNV TEPITTOON;
a [ 53 atoupa ogv vrdpyovv ta fapm 6TOLS 6 PN VEC.
0 20ykplon Anoietog Bapovg petacd tov atOUmy mTov
OALOKANP®GAY TOVG 6 UNVEG OTN UEAETN;
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m  TivypnowonomOnke yio. «Bdpog otovg 6 unvec»
0 Bédpoc otovg 6 unveg ommg petpndnke otove 79 mov
OALOKANPOGAV TN LEAETT

o Extiunoeic fapovc extoc perétne yio 29 dropa (external
sources)

0 [ toug vrolotmovg 24 acBeveic, ypnoipomomOnke to
TEAEVTOLO O100ECIHO PAPOC TOVC GTN UEAETN TPV TNV
andcvpon tovg (my, Papog otov 1 unva), (LOCF, “last
observation carried forward”).

B Anoteléouota avTtig TG AvaAvonc:
o Low Carb: 5.8 kguitoieio Bdpovg kotd péso 6po
o Low Fat: 1.9 kguitoieia Bapovg kotd uéco 6po (p=0.002)
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Waight Loss kg)

Lowe-fat diet

Low-carbobhydrate diet

MNo. Analyzed
Low-fat diet
Low-carbohydrate diet

&8 (38)
54 (26)

4 5

Months
68 (47) 68 (32)
64 (36) 64 [21)

Figure 1. Mean {+5E) Decrease in Weight between Subjects on the Low-Carbo-
hydrate Diet and Those on the Low-Fat Diet.

Weights for each time point include all 132 subjects. The number of subjects
at each point for whom weights were either extracted from records or carried

forward from a previous visit are given in parentheses. The standard errors
have not been adjusted for these imputed values.
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m [IpoPAuoata pe avtiy tnv Avaivon;

0 O1 anmAeleg eival o mhoavo AToud oL OEV
akoAovONcav ™ Alouta. H ypnion tov mo tpdceatov
otafEa1Lov PApouc Toue UTOPEL Vo E1GAYAYEL LEPOANYiQ
ota amoteAécuoTo (To dEd0UEVH GTOVG 6 UNVEC Vol
poaivovtal Kalvtepa oo 0,Tt eivan). Agv yvopilovue av
IGYVEL OVTO YIOTL OEV EYOVUE TO TPOLYLLATIKA OEOOUEVL

0 Axoun ko év 1 p-value (0.002fitav €yxvpn, ivon
oVTN 1 OLLPOPA  KAIVIKE GTULOVTIKY) 2

= 5.8¢évavtt 1.9 kgdwapopd oe acbeveic mov 1o péco Pépog Tovg
ntav 131 kgotv apyn g perétng;
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‘ IToofMpoata Xyeblaapou:
m Awdpxelo Merénc:

Etvai o1 6 unveg apketdg ypovos v va. et kaveic eav pia olotto

OvTm¢ 00VvAeLEL, To peyaldTepo TPOPAN O Lac dlontac eivor vo,

TopapEivel 0 acOeving otn dlonta Yo LEYAAO YPOVIKO OLAGTILLO.
m Telwn ExPoon:

Etvol n péon anwieia Bdpouc Eva KaTIAANAO LETPO

AmOTEAEGLOTIKOTNTOG; AEV Hac Ogiyvel mOGa dTopa TETVYOY Ui

«UKOVOTTOINTIKT» OT®OAELD BApOVG.

0 EvoAdloktikn Terkn 'ExBaon:
AnoAea e taéne tov 10%tov Pdpovg evoc atopov

= [TopokorovOnon(Follow-Up):

0 H peAiétn dev eiye oyeolaotel yio va petpdtal 1o fapog ctoug 6
UNves Kot o€ acOeveic TOv £Y0VV ATOYWPTGEL.

0 Kdamolec popés, Kaveic ogv umopel va amo@iyel TETO0V £100VC
ATOAELEC QAL UTOPEL VO OYEOIAGEL TN LEAETT] OVTMOG DGTE VO
LETPA TO PAPOC GTOVG 6 UNveg aKOUN KOl GE AVTOVE TOV
ATOYWPOVV VOpitePQ.
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XYMIIEPAXMA

0 Me 1060 puikpov peyébovg anmAgio fdpovg Kot
TOGO UeYOAO aplOpd acBevmv mov dev
TopELEVOY otV avtiotoyymn Bepaneia, icmwc 10
TPUYLUOTIKO GUUTEPAGLLOL EIVOL OTL KOULO ATTO TIG
00O OlaTEC OEV Elvor TKOVOTOINTUIKA
OTTOTEAEGLLOTIKT)

AITIOTEAEXMA

0 Mn EexdBopo Mnvoua yio LETAPOPA GTNV
KAwvu IIpdén
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‘ Enuwpuia&elg

1 Mn capn¢ mapovsiocn TANPoEopiog Yoo OAL TOL GTAOLN
NG UEAETNG

m ITT avdAivon; E¢opécelc

n [Tollamhoti Edeyyolototiotikeég nebodot

B Xvurepacuoto Tov Pacilovial 6€ VTO-oUdOEC aGOEVOV

m ['evikevon e TANOLGLO TOV OEV AVTITPOGOTEVETOL
TApw¢ oto diypa (Hrov ot acBeveic vd perétn
TOPOLLOL0L LE TOVE OTKOVC COC;)
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2OUTTIEQAUGUOLTA

= H ITo1om 1o mog KAvikne Aokiung eaptdtot amd
GYEOLOOT), TOV TPOTO OECAYWYNG TNG, TNV OVAALGT] TNG KO TN
OLVOTOTNTO YEVIKEVGTG TMV OTTOTEAEGUATOV TNG.

m H Anuocievon npémnet:

0 vo LETaoioel Eekdbapa TNV TANPoPopia Yoo OAC AVTA TO GTAOL
MG HEAETNG

O Y@PIS EVOOLUGUO Vo avapEpETaL G OAM Ta TOAVA TpoBA Lot
o€ KdOe Eva amd avtd T oTAOIN

2 Noa ava@EpEL TOVEC TEPLOPIGUOVS TOL AVTA ETUPEPOVY GTNV
EPUNVELD KOl TOL GLUTEPAGUATA TNC.
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Kottien Avayvwon Anpoateveewy Kvinwy Aoxipwy

m [IepiAnun
0 Etvon meprextikn n mwepidnyn 060V apopd. T0 GYEOLUGLLO
TNG LEAETNC KOl TOV KUPLOV OTOTEAECUATOV;

0 KaBe avaypaoduevn tiun meplEyel KAmTolo UETPO
otaomopdic (ov un Tt Ao, To pnéyebog detypatog);

m H sicayoyn mepieyet
0 Tn Aoyikn Tov Zyeotoopov e MeAETng;
0 Tovg Xkomovg g MeA&nc;
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Kottinn Avayvwon Anpoatedoswy Khvirwv Aoxipov

m H Ileprypaen) tov MebBoowv mepriauPaver

a Optopd tov TANBvepol VLo perétn;

a0 Optouod ¢ Bepameiag Kol TV TPOTOTOGEDY
docoroyiag (uio TepiAnyn elvor ypRoun);

0 Oploud OyVOGTIKOV KPLTNPimV Kot LETPOV TEAIKNG
ékpoong (tvmomoinon);

0 Teyvikég avaAivonc;

0 Mnyoaviopoi eAéyyov mordtntog dsdousvav (eEmtepikn
emifempnon;)
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Kottien Avayvwon Anpoateveewy Kvinwy Aoxipwy

m To AmoteAéouata meptiaupdvoov:
0 Katapétpnon acOevov;
0 XapaKinplotikd tAnducopov acbevav;

0 Ogpameio mov yopnyndnke(oe avtibeon pe otV TOL
elye oyeO00TEL);

0 EAdyietor, péyiotol ko pEcot ¥povol mapaKoiovdnong
acOevov;

a AV 10 TpOTOKOALO O1EKOTT KOl Y1OUTH;

0 AvAaAvon TV 0E00UEVOV OTTMC 1| LEAETT ELYE
oyeolac0el Kot extelecOEet;
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Kottinn Avayvwon Anpoatedoswy Khvirwv Aoxipov

B AmoteAécpota

0 H avdivon Eélafe vmoyn te OAOVE TOVE YVOGTOVC
TPOYVMOOTIKOVE Tapdyovtes (010TL 01 TPOYyVOOTIKOT
TOPAYOVTEG GLUYVA KLPLOPYOVV TMV DEPATEVTIKMV
OLLPOPDV);

0 H avdivon AopPaver vmoyn e moOAAATAEC EVOIAUECEC
AVOADGELC KO DTOOUAOEC (UG Yayvouy vitepPoiikd
Y10 OLOLPOPEC;)

0 IHapovotalel 060 10 OLVATOV TEPLGGOTEPA OEOOUEVQ,
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‘ Kottinn Avayvwon Anpoatedoswy Khvirwv Aoxipov

= 2uCntnon
0 ITapovciaon LOYIKOV ETYEPTUATOV, GUUTEPAUCUATMOV
KOl GUVETTELWDV;
0 Zvumepriapfdvovtor Kot to 0eTikd onueio Ko ot
OVVOLLES TNG LEAETNC;
0 YTmapyel ooy@ploptdc LETOED ETCTIULOV GUYKPIGEWDY
KOl OLELPEVVNTIKDV AVOADGENV;
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Tl vor OrocBoclovue sty weproodre:

Aty wetouog yonotuwy amo cyenoTes 1 axoue ot {1ULOYOVES
Ospocreles (Sackett, D.L.)

O1 ac0eveic oapopdotnKay otig Oepaneieg Tuyaia;
[TapovcidcOnkay OAa To GYETIKA OMOTEAEGLLOTO,;

‘Htav o1 acbeveic vmd peAétn mapOUO10l PE TOVE OIKOVE GOC;
EletdotnKoy Kot 6TOTIoTIKA Kol KAVIKG KPLThplo,;

Eivor n Ogpamevticn aymyn ovvatiy 6TV 01K GOG
TPOYUATIKOTNTO,

D unaptakncp@ncow OAO1 01 ac0evelc Yo TV €Caymyn TOV
CUUTEPUGUATOV TNG LEAETNG;

Canadian Med Assoc J, May 1, 1981, Vol. 124, pp61a2
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KoarsvBvvrrotes 00nyies oOnuoorevons shvixwy doxuwy
oyxoloyiug: Evlvves twy sxdorwy xor epevynrwy (Zelen M.)

[TAnBvoudc acBevov

Oepameio (mov £yl 0Ol TNV TPAYUOTIKOTNTO)
2YE0L0GLOC TNC LEAETNG

Koatopétpnon acbevav (registration system)
[TapakoAiovOnon (follow-up)

[Towotntor AgdouEvmv

Telkd onueia kol Teptkonn mapatnpnocmv(endpoints)
MepoAnyio pn Tuyoomoinene e LEAETNG
2tatiotikol uEBooot kat Ioyvg

Al0KOTY) TNG LEAETNG

[IpoxaTopKTIKA EVOVTL TEAIKOV OTTOTEAEGUATWOV

J Clin Onc, Vol. 1, No. 2, February, 1983
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