Single arm trials in the context (era) of
platforms

R Kaplan
MRC Clinical Trials Unit at UCL

R Kaplan



Clinical

NCI-MATCH trial MRC | boi

NATIONAL CANCER INSTITUTE
NCI-MATCH CLINICAL TRIAL

THIS PRECISION MEDICINE TRIAL . NCI-MATCH* IS FOR ADULTS WITH:
EXPLORES TREATING PATIENTS e solid tumors (including rare tumors) and
BASED ON THE MOLECULAR : ymptiarmis

PROFILES OF THEIR TUMORS : « tumors that no longer respond to
standard treatment

ABOUT 5,000
CANCER PATIENTS
WILL BE
SCREENED WITH A
TUMOR BIOPSY

THE BIOPSIED
TUMOR TISSUE
WILL UNDERGO

GENE
GENE SEQUENCING WILL LODK FOR CHANGES IN 143 GENES {Sir s

IF A PATIENT'S TUMOR HAS A GENETIC ABNORMALITY THAT MATCHES ONE TARGETED BY A DRUG
USED IN THE TRIAL, THE PATIENT WILL BE ELIGIBLE TO JOIN THE TREATMENT PORTION OF NCI-MATCH
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NCI-MATCH Expanding to 24 Arms Iin Late May 2016

Arm / Target Drugs(s) Arm / Target Drug(s)

A EGFR mut Afatinib R BRAF nonV600 |Trametinib

B HER2 mut Afatinib S1 NF1 mut Trametinib

Cl METamp Crizotinib* S2 GNAQ/GNA11 |Trametinib

C2 MET ex 14 sk | Crizotinib* T SMO/PTCH1 Vismodegib

E EGFRT790M | AZD9291 U NF2loss Defactinib

F ALK transloc Crizotinib V. cKIT mut Sunitinib

G ROS1 transloc |Crizotinib W FGFR1/2/3 AZD 4547*

H BRAF V600 Dabrafenib+trametinib X DDR2 mut Dasatinib

|  PIK3CA mut Taselisib Y  AKT1 mut AZD 5363*

N PTEN mut GSK2636771 Z1A NRAS mut Binimetinib*

P PTEN loss GSK2636771 Z1B CCND1,2,3 amp |Palbociclib*

Q HER2amp Ado-trastuzumab Z1D dMMR Nivolumab*
emtansine

*Pending approval

=SECOG-ACRIN  [N)) NATIONAL CANCER INSTITUTE
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Figure 2: National Lung Matrix Trial Schema

Trial Schema

Final biopsy result (diagnostic and/or repeat) mandated for National Lung Matrix Trial entry:

Biopsy Actionable targets MNo actionable genetic Single actionable Multiple achionable

Failure but no target aberration target with open target with open
{diagnostc therapy arms open treatment arm treatment arms
and repeat)

4 3 3 g 4

o

Standard Allocatedto no actionable genetic change Allocated to single Allocatedto a
treatment OR (NA) cohortif eligible treatment arm single treatment
recruitment to relevant to arm according to

ancther actionable target if actionable target
relevant trial eligible prioritised by Chief
Investigator if
eligible

|

Standard Outcome Measures (commeon set for all arms with treatment-arm-specific primary):
Clinical Bestobjective response rate (ORR), Change in total target lesion size (PCSD),
Qutcome Frogression-free survival time (PFS), Time-to-progression (T TP), Overall survival time
Measures (OS), Toxicity
Page xi Matrix_wn3.0a_wd19-Now-2015
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Common Biomarker Profiling

v

l

Biomarker- Driven Non-match
Sub-Studies Sub-Study

\’

Taselisib Palbociclib AZD4547 Nivolumab Nivolumab
+ Ipilimumab
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How useful is Objective Response?

« May help in dose/schedule selection

* Objective response remains a useful early
readout that is helpful to developers and exciting
to patients, media and investors

« RECIST complexity, pseudoprogression . . .

- Waterfall plots reveal some responses in control
arms, even placebo arms, of some RCTs

* Objective responses to combinations are a
minefield

* Proof of benefit almost always requires
associated solid TTE (or duration) endpoints
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Drawbacks of single arm design

 Implicit comparison with historical data may no
onger be valid in the stratified medicine era

* Impact of pre-Rx parameters usually greater than
the impact of the treatment

« May be able to minimise by extensive
characterisation, including of historical controls

* For many agents, and settings, OR or duration is not
going to be all that's needed

« May provide a ‘Go’ but perhaps not a reliable ‘No-go’
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« Biomarker enrichment may not be definitive

« Can’t separate prognostic from predictive effects
Prognostic biomarker
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WOILURME 28 - MNUMBER 11 - APFPRIL 10 2010

Comparison of Error Rates in Single-Arm Versus
Randomized Phase II Cancer Clinical Trials

Huri Tang, MNathan R. Foster, Axel L:r:1r.l':=';.'. .‘-'rr_r=.l':rrr M. Ansell, Richard M. l'.::u'u'i:rz-.;, arrd Dariel [ Sargernt

« Variabllity in historical control success rates, outcome
drifts in patient populations over time, and/or patient
selection effects can result in inaccurate false-positive
and false-negative error rates in single-arm designs

« False-positive error rates (type | error) 2-4 times higher
than in randomised phase Il trials

 Increasing sample size did not correct the over-optimism
of single-arm studies
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Other problems with SATs

« Association of ORR with overall survival
guestionable at best

« Combinations still hold more promise than single
drugs

 ORR limited to neoadjuvant and end-stage

* Apparently good results can make subsequent
randomised trial more difficult

* May be time-inefficient except in genuinely rare
tumour subsets
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One FOCUS4 cohort

Clinical
Trials

MRC Unit

Timelines for a randomised trial (upper row of boxes) and single-arm study (lower row of hoxes)

Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
| ' Final
Rnalyais
= | |
] I
| }
| I
First patient : {| Stop/go decision Final result
randomised : | (Stage1PFS) (Stage 2 PFS)
| | HR <1.0 Target HR = 0.5
[} |
: ! +0RR data +(0RR data
€ P | aviablein 24 available in 66
First patient Last patiert. | || Continual assessment of ORRin27 |! pa“em; r?n“ s pa“em;fn” i
recruited recruted | | patientsgiven active drug insingle  |!
into single into single : arm study :
arm study arm study | :
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Single-arm Phase Il for ORR:
« 27 patients (25 evaluable) recruited over 3 mos
* + 16 wks (4 mos) for full assessment of response
 + 1 mo for data checking and analysis
Time elapsed = 7 months
If encouraging:
* + 6 mos to set up a randomised phase Il
Sub-total: time to start of ph Il = 13 months (minimum)
Total: 24-30 mos until ph Il completed

Randomised (2:1) Phase Il for PES + ORR:

« At 9 mos: 24 pts on active arm evaluable for ORR; plus stage 1 PFS
analysis available (81 pts randomised)

« At 16 mos: final randomised phase Il PFS analysis available
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 Randomised phase Il may provide ‘No-go’ decisions
almost as quickly as single arm

‘G0’ decisions become ‘Go-on’, with the next needed
dataset already well underway

* No disadvantage if the response data are so dramatic
that ready to approach regulators

* Provides a much fuller toxicity/safety profile
* plus PD, plus data for Health Economics/HTA assessment
« possibly plus useful translational, biomarker data, etc.

« The more that durable responses are critical, the better
the argument for randomising & seamless ph 2/3 design
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Comments / Questions?
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