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Arrowsmith and Miller. Nat Rev Drug Discov 2013;12:569
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The 21th Century Cures Act (

Subtitle C
Modern Trial Design and Evidence Development

Sec. 3021. Novel Clinical Trial e Requires FDA to hold a public meeting and issue guidance documents

Designs. that would assist sponsors in incorporating 1V ] v
statistical modeling into new drug applications.

e Requires FDA to evaluate the use of real world evidence to help support

Sec. 3022. Real World Evidence. the approval of a new indication for a previously approved drug and to
help support or satisfy post-approval study requirements.

e Requires the Secretary of HHS to harmonize differences between the

Sec. 3023. Protection of Human human subject regulations under the Common Rule and the Federal

Research Subjects. Food Drug and Cosmetic Act.

e Streamlines the institutional review board process for trials that are
being conducted at multiple sites.

Sec. 3024. Informed Consent e Provides FDA the flexibility to waive or alter informed consent
Waiver or Alteration for Clinical requirements for clinical trials with minimal risk, similar to existing
Investigations. flexibility for HHS and NIH under the Common Rule.

e N R7JO—FICKD, BERRERE SR - $hERAL,
BRI DZEREEIRTE, BRRERERD B INHERDIEKH
HifF N3

https://energycommerce.house.gov/cures
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BRAF-V600:15&%

e A5 ) —YLSNTBRAF VEOOZEEAX B I D9 DDH AR
JI—T

e RAT D 1T ZT OB % S

e BAATE (O/R— ) C&EICSImonD2ERETH 1 > (ICED
UNCTIRERIEZ SR TE

RAF V600-positive (testing per local Il oth ]
ethods)
murafenib, 960 mg twice daily orally
imary end point
Response twk 8 ECD/LCH |
Secondary end points Vemurafenib
Progression-free survival Monotherapy
Time to progression L
eeeeeeee Il response plastic thyroid
Time to respon
Duration of res
Clinical benefitr L
Overall survival
Safety
Ovari —
— Multiple myelo —
Vemurafenib
™ Monotherapy
L o Vemurafenib
plus Cetuximab

Hyman et al.,, N Engl J Med. 2015
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« One-stage design (no interim futility rule)

— 31 evaluable patients per arm

—N = 35 total (assuming 10% ineligibility)

— Need ~8 months of follow-up after accrual is complete in a given arm
 Primary endpoint: Overall Response Rate H,: 5% vs H,: 25%

—Reject HO if >= 5/31 responses (~16%)

—Type | error 1.8% / arm (one-sided)

— Power 92%

« Secondary endpoints:

— Progression Free Survival (PFS) at 6 months: Distinguish 15% (median PFS 2.2
m) vs 35% (median PFS 4 m)

https://www.cancer.gov/about-cancer/treatment/clinical-trials/nci-supported/nci-match, last accessed 1 October, 2018
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Arm Targeted Genetic Change Drug(s)

A EGFR mut Afatinib

C2 MET ex 14 sk Crizotinib

E EGFR T790M AZD9291

F ALK transloc Crizotinib

G ROS1 transloc Crizotinib

] HER2 amp Trastuzumab, Pertuzumab
K1 FGFR amp Erdafitinib

K2 FGFR mut or fusions Erdafitinib

L MTOR mut TAK-228

M TSC1 or TSC2 mut TAK-228

S2 GNAQ/GNA11 mut Trametinib

T SMO/PTCH1 mut Vismodegib

\Y cKIT mut Sunitinib

Z1C CDK4 or CDK6 amp and Rb exp Palbociclib

Z1E NTRK fusions Larotrectinib (LOX0-101)
Z1F PIK3CA Copanlisib

Z1G PTEN loss without PIK3CA mut Copanlisib

Z1H PTEN (deleterious) seq result and PTEN exp Copanlisib
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Lung-MAP: 5&

Patients with recurrent/metastatic lung SCC

progression to 1* line platinum-doublet

Common broad platform CLIA
biomarker profiling

PIK3CA mut CCND1/2/3, Cdk4 ampl FGFR mut, ampl, fusion

Anti-PD-L1
MEDI4736

GDC-0032 cT* Palbociclib cT* AZD4547 cT*

Co-primary end-points: PFS and OS

http://cco.amegroups.com/article/view/7845/8606, last accessed 20 Nov, 2018
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Master Protocols: Efficient
Clinical Trial Design
Strategies to Expedite

Development of Oncology

Drugs and Biologics
Guidance for Industry

DRAFT GUIDANCE

This guidance document is being distributed for comment purposes only.
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VII. STATISTICAL CONSIDERATIONS
A.  Nonrandomized, Activity-Estimating Design

In nonrandomized protocols. where the primary endpoint is ORR, the planned sample size
should be sufficient to rule out a clinically unimportant response rate based on the lower bound
of the 95 percent confidence interval around the observed response rate. The analysis plan should
describe the futility analyses to be conducted. FDA recommends designs such as the Simon two-
stage design™” that limit exposure to an ineffective drug. If a sponsor anticipates that the results
would form the primary basis of an efficacy claim in a marketing application, the clinical
protocol and SAP should ensure that collected data are of adequate quality for this purpose.
Additionally, the SAP should prespecity the timing of the final analysis, ensure adequate data
collection and follow-up on all patients for efficacy and safety, and describe the plan for
independent review of confirmed ORR 1n solid tumors for each substudy. If preliminary results
from a substudy or substudies suggest a major advance over available therapy, the sponsor
should meet with the review division to discuss modifications to the protocol.
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C. Master Protocols Employing Adaptive/Bayesian Design

In master protocols that incorporate adaptive designs, the SAP should provide all information
described in the guidance for industry 4daptive Desien Clinical Trials for Drugs and Biologics

and the draft guidance for industry Enrichment Strategies for Clinical Trials to Support Approval
of Human Drugs and Biological Products®' and describe plans for futility analyses.? Master

protocols can use a Bavesian statistical method or other methods for planning or modifying the
sample size, dropping an arm, or other adaptive strategies. The SAP should include details on

implementation of Bayesian or other methods.

Adaptive Designs for
Clinical Trials of Drugs

and Biologics
Guidance for Industry
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This guidance document is being distributed for comment purposes only.
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D. Master Protocols With Biomarker-Defined Subgroups

In master protocols with basket or complex design, where patient assignment to a treatment arm
is based on the presence of a specific biomarker of interest. the protocol should clearly specify
how patients with more than one biomarker of interest will be assigned to substudies. There are
two approaches to making such assignments that FDA considers acceptable from a clinical trial
design perspective. but other approaches may also be appropriate. One approach is to prioritize
biomarkers or treatments. For example. in the BATTLE-1 trial.** investigators ranked the
biomarker groups based on their predictive values and assigned patients with multiple
biomarkers to the group for one of their biomarkers that has the highest predictive value. The
other approach 1s based on a prespecified randomization ratio. For example, the Lung-MAP
trial'® uses a reversed ratio of prevalence rates. Using reverse prevalence ratios. patients in the
trial with tumors that have biomarkers with low prevalence have a greater likelihood to be
assigned to a substudy for the lower prevalence population.**




N ATsHliDE A )5




FETF ORI

e 58w (Frequentist) &X' (Bayesian) D

A
e “HERE ESIRADN, ESERMLI DN, HRLD

e BEPREERVOERRIATT(CHITDIT )\xﬂ%@uﬂﬂﬁ(cﬁu :
éﬂ%% bn-l_%(j:__ é L/ C&E RI:IHH
p (R)ETEIEESWEFEXEICKDITAZIRDAE % 5Tl
U, PIEICKD CHETFHIBEE = 55
e 151

T AEE(N=100) &EXFEBREXE(N=100) DB (EZENZEN5041 &
30Tz,

BINRDEDSIETEIE : 20%

BINZERDZEDIS%EFEXTE : [6.7%, 33.3%]
BINRDEDPIE (L1 ZHERE) :p = 0.0039



S M E A R DIEFEX

SAFE s RA X3
TTAZNIR RIDEZ HNENEH D
(E1{E) (1&H'rD)
(FEEDFRITHED)
EFEXfE HER1 ! °

6.7%| 20% 33.3%

FIVAE 2 . *

Eitl%ﬁ N e ®

6.7% 20% 33.3%
=L} N ANROREEDDF0
(EFEX E EFX ]
(confidence interval) (credible interval)



Jhnl

A i)’ 7 O—F DS

=R19f1 (prior distribution)

VR BRI (CIEE =D TT AXIER DD

e EXNUBIILT—HECEDSRE

Jhnl

ER1EH (prior information) &MEENSDIHE
HD

|I|n

=1%9f1 (posterior distribution)

pSRER CEROSNIENMARIR (7—4) &N
NIEIOE TpaKii] (Cgﬁﬁ’h*ﬁ) %%JLDTE’J(L_EL/

BNETESNDIITARIRDITM




N w77 O0—FDiaaEFE

1. sERREBRICITARNIERDSH WKL\ ZFERIDME
LTEXSD

2. MERZEFEML, MTANRDT—5&UE

3. ITARNERDT—4 EERIDMEFetNICELED
HT S0 MmM=EED
4. BREDMICEDVWTNM AR ZE=M (CEHT B

(K plE(C K DM (FIFAE LTRUY)

/\ EECE 0 0 /\

DL m 50 50 — %957

/ BoiEl 30 70 / \

Jinl
|I|n|




EDXDICHHATNTLD ?

=Syl FITEY
oJRelE  FARE

. HERTH A > ENT AR O gt
H(CRA R CTEMI D

l—
—
||:I|

. Eﬁ%ﬁg_\‘ﬂ:’r \/(j:}ﬁﬁggﬁl ﬁg*ﬁ-(i/\\ % 1] r\/%_
41 A

C BRICERT UTEsER DT AR AN
A T TO—FIC LD B Z H
(L bOXRITFTa T Trﬁﬂ)




SHIFETT

1. SBRTH 1 > ENMANROFHE = = (R
TEhd D
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JAMA | Original Investigation

Effect of Therapeutic Hypothermia Initiated After

6 Hours of Age on Death or Disability Among Newborns
With Hypoxic-Ischemic Encephalopathy

A Randomized Clinical Trial
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e Neutral prior (HA3ZHY)

p aBERNRIAL > RR=1
e Enthusiastic prior (ZER)

e NEJMODLEEGHER & B/ UxhIERE—RR=0.72
e Skeptical prior (1Z%E8Y)

r DUAEBZZESRR=1.1
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Table 3. Primary and Secondary Outcomes: aRRs and Posterior Probability of Treatment Effect®

Enthusiastic Prior Neutral Prior Skeptical Prior
No. (%) (RR, 0.72) (RR, 1.0) (RR, 1.10)
aRR (95% aRR (95% aRR (95%
Hypothermia Noncooled Credible Credible Credible
Qutcome (n=178) (n=79) Interval) P-TB, % Interval) P-TB, % Interval) P-TB, %
Primary Outcome
Death or 19 (24.4) 22 (27.9) 0.78 (0.52-1.15) 90 0.86 (0.58-1.29) 76 0.89 (0.60-1.32) 73
moderate-severe
disability
Secondary Outcomes
Death® 9 (11.5) 9(11.4) 0.74 (0.45-1.21) 89 0.86 (0.54-1.44) 73 0.90 (0.56-1.52) 67
Moderate or severe 10 (12.8) 13 (16.5) 0.74 (0.44-1.24) 87 0.89(0.54-1.48) 68 0.93 (0.56-1.55) 61
disability*
Severe disability* 9(11.5) 12 (15.2) 0.73(0.43-1.23) 88 0.88 (0.53-1.50) 68 0.93 (0.55-1.55) 61
Moderate 1(1.3) 1(1.3)
disability“¢
Mild disability® 16 (20.5) 12 (15.2) 1.0(0.62-1.62) 50 1.18 (0.73-1.91) 25 1.23(0.76-2.0) 20
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Abstract

Results Hypothermic and noncooled infants were term (mean [SD], 39 [2] and 39 [1] weeks" gestation, respec-

tively), and 47 of 83 (57%) and 55 of 85 (65%) were male, respectively. Both groups were acidemic at birth, pre-
dominantly transferred to the treating center with moderate encephalopathy, and were randomized at a mean
(SD) of 16 (5) and 15 (5) hours for hypothermic and noncooled groups, respectively. The primary outcome oc-
curred in 19 of 78 hypothermic infants (24.4%) and 22 of 79 noncooled infants (27.9%) (absolute difference,
3.5%; 95% Cl, —1% to 17%). Bayesian analysis using a neutral prior indicated a 76% posterior probability of re-

duced death or disability with hypothermia relative to the noncooled group (adjusted posterior risk ratio, 0.86;

95% credible interval, 0.58-1.29). The probability that death or disability in cooled infants was at least 1%, 2%,
or 3% less than noncooled infants was 71%, 64%, and 56%, respectively.

JAMA Guide to Statistics and Methods
Bayesian Analysis: Using Prior Information
to Interpret the Results of Clinical Trials

Melanie Quintana, PhD; Kert Viele, PhD; Roger J. Lewis, MD, PhD
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