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STUDY OBJECTIVE

PRIMARY _
OBJECTIVE e v CONFIDENCE
| Rl INTERVALS




PRIMARY OBJECTIVE

States the reason why the trial is being conducted

States the primary question that the trial is designed to
answer

Usually only one primary objective

Usually more than one secondary objective




MARY OBJECTLVE

To determine..
To evaluate..

To demonstrate..
To investigate..
To estimate..

To explore..




SUPERTORLTY TRIALS

Objective to show that one treatment is better than
another (Efficacy or Safety)

Trial is designed to have a high chance to
demonstrate a clinically relevant difference

Demonstrated by use of a p-value




CLINTCALLY RELEVANT DIFFERENCE

- This is defined as the smallest clinically relevant
difference between the treatments
- This needs to have a strong clinical rationale




EXAMPLE

To demonstrate that the rate of clinical
fracture is reduced from 15% to less
than 10%




NON-INFERTORTTY TRIALS

Objective to show that one treatment is not clinically
inferior than another (Efficacy)

If new treatment is equivalent, trial is designed
to show that new treatment is not worse by
more than a clinically acceptable difference

Demonstrated by use of confidence intervals




CLINTCAL ACCEPTABLE DIFFERENCE

- This is defined as the largest difference that can be
judged as clinically acceptable between the treatments.
« This needs to have a strong clinical rationale




LXAMPLE

To demonstrate that the rate of
clinical fracture is not increased by
more than 2.5%




CONFIDENCE INTERVALS

- Measure how accurately we know the
treatment difference
+ Give us a range of likely values for the
truth
Values inside the 9572 Cl are likely
Values outside the 957 Cl are unlikely
» Used to include or exclude important

values
Mean difference between groups is
zero




CONFIDENCE INTERVALS

(New — Placebo) Treatment Difference

12.



SUPERTORTTY TRIALS

NON-INFERTORTTY TRIALS

New Drug Worse New Drug Better

95% CI Treatment Difference (New - Placebo)

New Drug Worse New Drug Better

95% CI Treatment Difference (New - Active)

13.



POST-HOC CHANGE TN OBJECTIVE

« NI studies are designed so that an

improvement in outcome can be
concluded

. If there is a statistically significant

difference (p-value) and the confidence
EDA vs ressmomammnnen | INtEIVAlincludes clinical relevant
TRl | /mprovements, superiority can be claimed

s R e I S REGUILALONAAgERCIES NaVEISSHECRgL i dance
Trials on this




The most common error in published trials Is to

- Conduct a superiority trial

« See no significant difference between groups
- Claim groups are equivalent

Absence of evidence is not evidence of absence

15.



STUDY OBJECTIVES

. |s the trial objective

Superiority

Non-Inferiority

Clinical Equivalence

Observational

- Is the trial exploratory or confirmatory?

- What design parameters should be

defined?
« How will | assess the results?
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PRIMARY ENDPOINT

Is the primary endpoint defined?

Is it a clinical or biological endpoint?
Is it a surrogate? If yes, is it validated?
Is it subjective or objective?

How is it measured?

18.



kS VS, 05

it is increasingly’challenging to demonstrate an OS benefit within
clinical trial first-line setting due to the use of additional lines of thd
post-progression and/or to crossover to the investigational agent.
such settings. a tumor-based endpoint, such as PFS, may be used
primary eficacy parameterin elnicat triats

Hotta. K. Fujiwara, Y., Matsuo, K., et al. (2009). "Time to progression as a surrogate marker for
overall survival in patients with advanced non-small cell lung cancer.” J Thorac Oncol 4(3): 311-317.
Knox, J.J (2008). "Progression-free survival as endpoint in metastatic RCC?" Lancet 372(9637):

A 3=
42/~

As a result of the drawbacks of OS as a primary endpoint, and because
many randomized {fals cannot reatistically be powered to detect
plausible OS differenges; eficacy endpoints Based on tumeorassessment
have long been used INdrug development.

19.



PES VS. 03, CONT

PFS is an attractive endpoint because it is available earlier than
OS, less influenced than OS by competing causes of death, and
not influenced by treatments administered after progression
(Weide, Feiten et al. 2014). Moreover, the date at which
radiologic evaluation confirms progression is a proxy for the
true progression time, which lies somewhere between two
successive assessments (Panageas, Ben-Porat et al. 2007).




In oncology, demonstration of superiority is not sufhicient, regardless by means
of OS or PFS. Superiority should also include evidence for clinical benefit and in

best case - to address costs
Sobrero A., et al. Raising the Bar for Antineoplastic Agents: How to Choose Threshold Values for
Superiority Trials in Advanced Solid Tumors. Clin Cancer Res, 2015;21(5):1036-1043.

Second, as Markov models are memory-free, pre- progression benefits may be
wrongly accepted as part from OS,

OS is associated with uncertainties, especially treatment cross-over as well as
impact of other treatment during progression, therefore a tumor- based

endpoint, such as PFS becomes increasingly preferred.
US FDA. (2007). "Guidance for industry: Clinical trial endpoints for the approval of cancer drugs

and biologics.” available from http.//www.fda.gov/downloads/Drugs/

GuidanceComplianceRegulatorylnformation/Guidances/ucmo71590.pdfl.
Hotta, K. Fujiwara, Y. Matsuo, K., et al. (2009). "Time to progression as a surrogate marker for

overall survival in patients with advanced non-small cell lung cancer.” J Thorac Oncol 4(3): 311-317.
Knox, J.J. (2008). "Progression-free survival as endpoint in metastatic RCC?" Lancet 372(9637):

427-429




ES/0S FOR HEALTH ECONOMICS

Survival should bé analyzed
. . i I t) = —hx
with all conventional parametric | —
functions in both Akaike e e ‘-"“’(;@)}
Information Criterion (AIC) and Gamma A e,

Bayesian information criterion Gompertz mhm(_gmm_n)

(BIC) comparing AlC/BICfit NG

statistics to assess thehtof o o l-ﬁ(lT)

different parametfic models to s e

[ o e
x = explp +ow)

InH(x) = s(x,¥)+ £
Sley) =y +y i+ p Vo) £y, Valx)
Proportional v = G-k, - 40—k, - (1-4)x -k, )]
cubic splines k

(x—a),=max=(0,x — a)
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DESTGN

- What is the design?
parallel group, cross-over, single cohort
- Is the allocation to treatments

randomized?
- |s it double-blind or open-label?
« |s the duration of observation
appropriate?

24.
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SAMPLE STZE CALCULATION

SAMPLESIZE  STGNTFTCANCE MULTIPLICTTY
CALCULATION LEVEL METHODS

26.



SAMPLE STZE CALCULATION

Superiority
- What is the clinically relevant
difference, significance level and power?

Non-Inferiority
- What is the non-inferiority margin and
power?

Mind the “"event driven” trials!




STGNTFICANCE LEVEL (ALFA)

- Chance of declaring a difference
between the treatments, when no real
difference exists

- Traditionally fixed at alfa=0.05 (or 5%)

- Value set by regulators

- This needs to be controlled if there are
multiple chances to claim superiority




MULTIPLICITY METHODS

- If you have multiple chances to claim superiority,
the false-positive rate must be controlled

« Superiority

- Time to first metastasis

- Time to first and subsequent metastasis

- Ordereditesting

- Hochberg procedure

- If both endpoints are significant at = 0.05, claim
both

- If one is not significant at = 0.05 level, test the
other at =0.025

- If both are not significant, cannot claim
superiority

29.
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PATIENT ELOW

How many patients

- were screened for the study?
- entered the study?

- were randomised?

- were withdrawn? why?

Who was excluded from the analysis?

- Is the ITT Analysis Set completely full?
- are exclusions from the pP analysis set
Ssimilar?

31.



LT ANALYSTS SET

- Measures treatment benefit at time of
decision to treat

- Unbiased treatment comparisons

- Smaller Treatment Differences

» Superiority Trials: Primary

» Non-Inferiority Trials: Co-Primary

32.



PER PROTOCOL ANALYSTS SET

- Measures treatment benefit at time of
completing treatment

- Possibly biased treatment comparisong

« Larger Treatment Differences

« Non-Inferiority Trials: Co-Primary

33.
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PRIMARY ENDPOINT RESULT

- Is the primary endpoint result sta S s
- What is the estimate of the treatng@nt .

effect and its CI?
- Has the study objective been

successfully met?

g >
' L X
% '.i

35.



SURVIVAL OR “TIME T0 EVENT' DATA

« Survival methods used for any "Time
Event’ endpoints
- Time to death (Overall Survival)
- Time to First metastasis
- Used for duration data if the end of'the
duration is not always known
Summarised using the Kaplan-Mélercurve

"

36.
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SURVIVAL DATA
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N

GRAPH THE TIMES
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KAPLAN-METER CURVES

Groups summarised using
- Kaplan-Meier medians and other

quantiles
- Proportion event-free at a particul

timepoints

Differences between groups

- Assessed using Log-Rank Test

- Estimated using the Hazard Ratj
ifference in proportion at a timcSs

H

43.



v 141,

HAZARD

The ‘hazard' is the chance of having
the event tomorrow if you haven't
had it yet

44.



SURVIVAL CURVES
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an calculate
- how the ‘hazard’ changes over ti
each treatment
- the ratio of the hazards at each
timepoint

- the "averaged' ratio is the hazard rati

- Hazard Ratio interpretation
- HR =1 - Risk of event is unchangg
-HR <1 - Risk of event is decrea
HR >1 - Risk of eventis increas
portantly, we can calculate

46.
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CONCLUSTON

- Is the conclusion for primary
objective stated?

- Is the result both statistically
significant and clinically relevant?

- Is the conclusion reasonable?

- Look for what has been confirmed
and what has been suggested

48.
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GENERALTSABILITY

- |Is the observed effect generalisable to
the patient population?
- Is the study population similar to the

patient population?
- Has this result replicated the results
from other studies?

50.



MTLE: HETEROGENEOUS POPULATION IN-ONCOLOGY

- Study population
- Cured patients/ Uncured patients
- Some patients “cured’(durable remissions, return
normakity:
L onger survival -like disease-free person
Greater costs —additional long-term follow-up
surveillance costs

Grouping cured and uncured patients together afd
reporting one meanvaltue = potential bias

51.






SHIFTING OF LSTPROGRESSION TIME
SMENT: BEFORE
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PF, progresshan-fres; PO, progression; O, death; €, censoring:
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SHIFTING OF 15T PROGRESSTON TIME
SMENT: BEFORE SHIHING OF 15T PROGRESSTON TIME
| SESSMENT: AFTER

A
B
C
D
E
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PF, progresshon-fres; PO, progression; O, death; €, censoring:
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MIXED TREATMENT 8

To be included in the MTC/an outcome had to be report
at least one trial for at least one treatment of interest

Population survivalgiao.  xsurvivalcured + (

: : ';-.-: PR ) B i i
Peng Y. Dear K. A Nonparanietric Mixttire Model for Cure Rate Esti
2000; 56(1):237-243
Taylor JM. Estimation in a SeXPropertional Hazards Cure Model Biometrics, 2000;

56(1):227-36.
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,ALL MODELS ARE WRONG, BUT SOME ARE USEFUL®

GEORGE BOX, JOURNAL OF THE AMERTCAN STATISTICAL ASSOCTATION, 1976
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