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Introduction

 All 4 scenarios have the same decision rule at final
(done on purpose!)

« Decision making based on predicted probability is more
cautious than decision making based on posterior
probability, and does not depend on the way we
formulate the decision rule at final analysis as long as A e a  m e a
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the actual rule at final analysis is the same Post prob, high bar mild evidence

« Decision making at interim based on posterior ——=d
probabllity applying the same rule as final will depend
on the way we express the final rule (despite the actual
rule at final analysis being the very same!)

Often in oncology Ph1l studies, the response rate (ORR) is
used to have a first flavor of efficacy of the new drug and
depending on whether this is favourable or not compared
to the standard of care (SoC), decisions to continue or
stop development might be taken.

A lot of time Is then spent to define gating strategies for
final decision making and even more to early analyse the
data, to understand whether there is an interesting signal.

When those interims are only used for internal decision
making, they are not accounted for in the operating

characteristics (OC), but what is the risk we are taking? : .- - :
o . Looking at decision making
Here we run a set of simulations to see which are the
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differences between designs based on posterior Given our decision making rules we can now look at what Joure B m O Torcontinuans assessment, moving fime £
probabilities and designs based on predicted probabilities. . J . ) o . . L
decisions we would take for each simulated clinical trial if  OC might be very poor Iif we start with interim early on,
: : : we were having an |A after each patient was enrolled. especially if we use PostProb
Setting the scene for the simulations Figure 4 shows decision making for the first 100 * Designs that make use of the PredProb show a much
simulations (of 10000 simulations), taking a case where lower erosion of the operating characteristics when
For the simulations we considered a 40 patients trial, and the true ORR was the same as the SoC as an example. Including interim analyses
a setting where the ORR for the SoC is 20%. A 15% o5t prob, Tow bar high evidence bred prob * Forinstance, looking at simulations based on no
Improvement over this (thus: a 35% ORR) Is considered - EEEEEsEE=EE | HiEE=essusaem improvement over SOC, those kind of designs
exceptionally good, and a 10% improvement (thus: a 30% 2% e W PER L SC i HIHETLE slowly increase the chance of a false positive
ORR) good enough. 5. =N decisions when more assessments are included
At the final analysis (FA), if at least 13/40 responders are EZ - i ?‘;’ I 3 EEinE IR C ina th tori babiliti ,
observed, a GO decision will be taken. With this rule, the o - Ea———— REEREEIEE ONIPATiNGINECIPOSICIIONPIODADINCS SCENdNIOs
posterior probability (PostProb) that the true response rate N - | | |
brings at least a 10% improvement over the SoC is above .. Simulation How would decision ma_kmg vary !f_\{ve choose a different
60%, and a 15% improvement is at least 35% likely. : TN === thre.sho.ld_for the posterior proba.bllltle?s rules (still
The STOP decision will be taken in case only 10 patients ¢ BRI = £ True ORR: 20% maintaining the same rufe at final):
or less are responding out of 40 (Figure 1). This tc FREAERE B (2 S0C) GO STOP
corresponds to a low posterior probability (either <30% or s v i | Postproblowbarhigh evidence _ Postrre owbarigh e
<15%) that the true response rate has respectively a 10% I s e L C
or 15% improvement over SoC. o 8 - § S
Alternative e Figure 4 — Decision making for first 100 simulation z 5 : g H
0 0 S — . S UL |
“ 513740 (30%) | POStProb(ORR>ORR SoC-+10%) > 60% each simulation run: depending on when we look at the i
PostProb(ORR>ORR SoC+15%) > 35% data, our assessment of efficacy might vary . 5 o °
Figure 1 — Summary of decision making rules at FA * Usually we do not easily switch between GO and ; 3 a8 g3
STOP, but chance of giving different recommendations g - g g
For the interim analyses (IA) we explore different rules is high £ S & -
(see Figure 2), based either on posterior probabilities or » As expected from the rules, interim decisions based on A : T
predicted probabilities. In case of posterior probabilities, predicted probabilities are more cautious than ambor o N
we simply repeat the very same rule applied at final. For decisions based on posterior probabilities Figure 7 — Rules of PostProb scenarios with A thresholds
predlcted_prol:_)ab_llltles, we WOUId recommend 15 S0 of « If rule is based on posterior probabilities, we’d declare
STOP at interim If thg predicted probability of respectively more GO in the high bar mild evidence scenario . Even if we maintain the same rule at final, the rule at
AEYera SO g (Hevi) compared to low bar high evidence interim might change widely depending on the specific
This makes up 4 different scenarios, where the rule at FA threshold we set for the posterior probability — high
IS exactly the same, while the rules at interim might differ. Looking at operating characteristics varl_ablllty of rules! | |
« While for many IA looking at the range of possible
W bar, high evidence How would the operating characteristics look like when we decisions we can conclude that we would GO more in
Mnal e consider interim analyses? Specifically, we looked at: Fhe LD Gl m|I_d eV|d_e MEE SEEMEE, BN SUOL MelE
analysis GO if posterior probability being better than 30% > 60% _ g In the low bar high evidence one, for some |A the range
T T T - OC at each IA independently (Figure 5 of possible recommendations overlaps.
B « OC thinking we will re-evaluate efficacy after each

patient, but excluding the first few (IA are thus
binding) — Figure 6

GO if posterior probability being better GO if predicted probability
than 30% > 60% GO@final > 80%

Conclusion

High bar, mild evidence

Rules @ STOP if posterior probability being better than 35% < 15% ¢ OC When feW blndlng IA Only (Ie 3 IA after 10 :) . h . . d . . k . b d
analysi patients each, 2 IA after 20 and 30 patients, 1 IA SIS WSS sl sl el g (S el el

oredicted probabilities are more ‘cautious’ than designs
pased on posterior probabilities when the level of
required confidence is high (e.g. 80%)

* Designs where decision making at interim is based on
oredicted probabilities do not change properties as
ong as rule at FA does not change, while those based
on posterior probabilities do change properties
depending on the way we describe the rule at FA

* Not assessable a priori whether designs based on high
— T —— bar mild evidence are preferable to low bar high
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Interim position Interim position eVIdence rU eS mlght Overlap

Post prob, high bar mild evidence . . .

— « Early assessments might bring high percentages of
mistakes, this is minimised with predicted probabilities;
True ORR: 20% still too early decision making is discouraged

(as SoC) Disclaimer: this work gives some food for thoughts, but
the need to evaluate the operating characteristics of each
— T new design remains!
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Post prob, high bar mild evidenci ; Pred prob, high bar mild evidenclel . Fl g ure 5 - OC at eac h |A ContaCt Informat-
= i [o]}p]
* With PostProb, the risk of false GO decisions is higher
than with PredProb, especially early on.

* By using predicted probabilities we minimise the

T Rule@int based on PostProb Rule@int based on PredProb Only after 20 patientS) — not shown
=

llustrati
than 35% < 15% AT e For illustration, we only report the OC when the true ORR
W the same as for SoC, .e. 205

Figure 2 — Scenarios and decision making rules at IA
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Actual decision making

~igure 3 shows how the actual decision making would
ook like following the above rules.
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B chance of false decisions, paying the price that in

o -FEa general we would be more hesitant to interpret the | Elias Laurin Meyer
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Figure 3 — Actual decision making in the various scenarios
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