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Tumor agnostic approval + New histology independent medicines
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Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

Drugs

Home » Drugs » Drug Approvals and Databases » Approved Drugs

FDA grants accelerated approval to
Hematology/Oncology (Cancer) pembrolizumab for first tissue/site agnostic

Approvals & Safety Mofifications 3 H H
roe / indication

Drug Information Soundcast in
Clinical Oncology (D1.5.C.0.0 f sHare in UMKEDIN | @ PINIT | &% EMAIL | &= FRINT

Approved Drug Products
with Therapeutic
Equivalence Evaluations
{Orange Eook)

Listen to the FDA D.1.S.C.0. podcast about this approval

On May 23, 2017, the U.S. Food and Drug Administration granted accelerated approval to pembrolizumab
(KEYTRUDA, Merck & Co.) for adult and pediatric patients with unresectable or metastatic, microsatellite
instability-high (MSI1-H) or mismatch repair deficient (dMMR) solid tumors that have progressed following prior
treatment and who have no satisfactory alternative treatment options or with MSI-H or dMMR colorectal cancer that
has progressed following treatment with a fluoropyrimidine, oxaliplatin, and irinotecan.

This is the FDA's first tissue/site-agnostic approval.

https://www.fda.gov/drugs/informationondrugs/
approveddrugs/ucm560040.htm
Annals of Oncology, Volume 29, Issue suppl_8
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Py flatiron ®U.S. FDA APPROVES IBRANCE®
Real-world, longitudinal patient-level e
clinicaldata from Electronic Health (PALBOCICLIB) FOR THE TREATMENT OF
MEN WITH HR+, HER2- METASTATIC BREAST
+ CANCER
FOUNDATION v'Approval of expanded indication based
Deep NGS profiling across hundreds of predominately on real-world data
e O - Patients “.... The approval is based on data from
electronic health records and
V postmarketing reports of the real-world
use of IBRANCE in male patients sourced
from three databases: IQVIA Insurance
é I‘ﬁ database, Flatiron Health Breast Cancer
database and the Pfizer global safety
database. ...”

>42,000 patients (as of 2019.2)

Access: 28 June, 2019. ¥) EANTEATSAEHR +, HER2-OB RN ALK I 2BISE AR AR
https://www.pfizer.com/news/press-release/press-release-
detail/u_s fda approves ibrance palbociclib_for _the treatment of men with hr her2 metastatic breast cancerqq
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Personalized

Health Care

Fit one target to

One Organ
e.g. Targeted Tx

Genome

Medicine
Fit one target to
Multiple Organs

e.g. Comprehensive
Universal diagnostics

Precision

Medicine
Focus on

Individual patients
e.g. Insight and Decision
for patients based on
Mixed genome and
clinical info

Tx: Therapy e
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PRECISION MEDICINE
TLS232A742> (REER)

an emerging approach for disease treatment and
prevention that takes into account individual
variability in genes, environment, and lifestyle for
each person

NIH DxJHA b&D

https://ghr.nlm.nih.gov/primer/precisionmedicine/definition BEIEH : 2019%F6H25H
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Targeting the Raf-MEK-ERK mitogen-activated protein kinase cascade for the treatment of cancer.
Roberts PJ, Der CJ., Oncogene 2007 32
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Targeting the Raf-MEK-ERK mitogen-activated protein kinase cascade for the treatment of cancer.
Roberts PJ, Der CJ., Oncogene 2007
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OncoPrimelc BT A SFELEFIAX b

2 (SNV. Insertion. Deletion) (210E{zFDEExon) MERRE (1718{E5F)
F TICFDAICASR SN TV B EEING BBIEF

EETER
ABL BLM
ABL2 BRAF

ACVR1B | BRCAl
AKT1 BRCA2
AKT2 BTK
AKT3 CARD11
ALK CASP8
APC CBL

AR CCND1
ARAF CCND2

ARID1A | CCND3

ARID1B CCNE1
ASXL1 CDC73
ATM CDH1
ATR CDK4
ATRX CDKG6

AURKA | CDKN2A
AURKB | CDKN2B
AXIN1 CEBPA
BAP1 CHEK1
BCL2 CHEK2
BCOR CREBBP

CRLF2
CSF1R
CTNNA1
CTNNB1
CYP1A2
CYP2C19
CYP2C9
CYP2D6
DAXX
DDR2
DNMT3A
DPYD
EGFR
EP300
ERBB2
ERBB3
ERBB4
ERCC1
ERCC2
ERCC3
ERG
ERRFI1

SNV: Single Nucleotide Variant.

ESR1
EZH2
FAM123B
FANCA
FBXW7
FGFR1
FGFR2
FGFR3
FGFR4
FLT1
FLT3
FLT4
FOXL2
G6PD
GATAL
GATA2
GATA3
GLI1
GNA11
GNAQ
GNAS
GRIN2A

—IEEZR

H3F3A
HNF1A
HRAS
IDH1
IDH2
IGF1R
IGF2R
IKZF1
IL7R
INSR
JAK1
JAK2
JAK3
KDM6A
KDR
KIT
KLF4
KRAS
MAML1
MAP2K1
MAP2K2
MAP2K4

MAP3K1

MAPK1
MDM2
MDM4
MED12
MEN1
MET
MITF
MLH1
MLL
MPL
MRE11A
MSH2
MSH6
MTHFR
MTOR
MYC
MYCN
MYD88
NBN
NF1
NF2

NFE2L2
NOTCH1
NOTCH2
NOTCHS3
NOTCH4

NPM1
NRAS
NTRK1
NTRK2
NTRKS
PALB2
PARP1
PAX5

PBRM1
PDGFRA

PDGFRB

PDK1

PGR
PHF6

PIK3CA

PIK3CG

PIK3R1

PIK3R2
PIK3R5
PMS1
PMS2
PPP2R1A
PRDM1
PTCH1
PTCH2
PTEN
PTPN11
RAD50
RAD51
RAF1
RB1
RET
RICTOR
RNF43
ROS1
RPTOR
RSPO2
RSPO3
RUNX1

SETD2 TP53
SF3B1 TP63
SMAD2 TP73
SMAD3 TPMT

SMAD4 TRAF7
SMARCA4 TSC1
SMARCBL1 TSC2

SMO TSHR
SOCS1 TYMS
SRC U2AF1

SRSF2 UGT1Al
STAG2 VHL
STAT1 VKORC1
STAT3 WRN
STK11 WT1
SUFU XPC
TERT XRCC1
TET2

TGFBR2

TNFAIP3
TOP1

TOP2A

ALK *
BCR

ETV4

MLL *
RARA
BRAF *
EGFR *
ETV6
PDGFRB *
ROS1 *
ETVS
ETV1
EWSR1
RAF1 *
TMPRSS2
PDGFRA *
RET *

*ENEmAD IR MMIEFEN

Do

Kou T, Kanai M, Muto M.

et al.

JJCO 2015
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Patients characteristics
2015 April ~ 2018 September (n=251)

Cancer Type
m Pancreas

m Colon

w Biliary tract

= Unknown primay site
m Stomach

m Ovarian

m Esophagus

m Breast

m Lung

m Uterine body

m Head and neck
m Liver

»w Neuroendocrine
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Actionable Mutation and druggable mutation
2015 April ~ 2018 September (n=251)

| | No trial
Actionable Mutation (-)

25N (10.7%) 4%
Clinical trial

outside of Japan

- - - - 10/0
Clinical trial in ~_
Japan

Not approved in Japan

But approved in USA apan

Most of them were OFF-label
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Clinical Flow after Sequencing

OncoPrime
(N=251)

}

Successful sequencing
(N=233, success rate:93%)

Actionable mutation (-) Actionable mutation (+)
(N=25) (N=208)
! l '
_High mutational burden = 1y 12564 on oncoprime No Tx
Immune checkpoint inhibitor (N=27) (N=181)

(N=2) Including high mutational burden

“Immune checkpoint inhibitor” (N=7)

Pts administered Tx =12.4% (29/233)
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(Z£%) Personalized Medicine in the Oncology Clinic: Implementation and
Outcomes of the Johns Hopkins Molecular Tumor Board

Patients discussed
(n = 155)

Actionable alteration
(n=132)

Microsatellite instability or germline
mutation testing
(n=9)

FDA-approved matched therapy
(n=4)

FDA approved
(4/155, 2.6%)

Off-label drug recommendation (n = 37;
34 patients also had trials recommended
and 1 also had FDA-approved
recommendation)

Treated with off-label matched drug
(n = 10)

Enrolled onto matched trial
(n =6)

Nonmatched approved therapy (n=9)
FDA-approved matched therapy (n=1)

Worsening PS (n=3)
Prescribed but never took (n=2)
NED/watchful waiting (n="1}
Nongenomic clinical trial (n=2)

Further testing ruled out matched (n=2)
option
Not eligible for trial (n=1)

Clinical trial recommendation only
(n =95)

Enrolled onto matched trial

in =7}
Treated with off-label matched drug
(n=1)*
Nonmatched therapy or trial (n=37)
No available trial or not (n=19)
eligible
Woarsening PS (n = 6)
NED/watchful waiting (n=4)
Further testing ruled out trial (n=2)
option
No follow-up (n=19)

Off-label (37/155, 24%)

Dalton WB et al., Personalized Medicine in the Oncology Clinic: Implementation and Outcomes of the Johns Hopkins Molecular

Tumor Board. JCO Precis Oncol. 2017;2017. doi: 10.1200/P0.16.00046. Epub 2017 May 31 4
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Precision Cancer Medicine®=i%

HIXTZIIRCT T D TZAREDEEZ U 2

L&D

/1]

)

HIXTZDM L. OODELLFICEEN
BHBDDT. TNUCTHOIEEEZLFRULD

RCT: Randomized controlled study. =>4 AMbEEEGRER
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BElgh A BB (CH T Bactionable/\1 A —H—DLHE
(FoundationOne CDx 'A% AT 07 71 ILH99%)

A NGS (n=616)

FoundationOne CDx  None
AT LTOT 74 50%

B IHC (n=580)

Highly FModifies
Actionabl ptions

eEne |

None
94%

C RPPA (n=20)

None
20%

mTOR/AKT Inhib
PARP/DDR Inhib
CDK Inhibitor
WNT Inhibitor
MEK/ERK Inhib
FGFR Inhibitor

5FU-based

Gem-based

Immunotherapy

HER2 Inhibitor

AKT/mTOR
MEK/ERK
JAK/STAT
ALK/FGFR/MET

EGFR/ErbB2/3

19%
15%
11%
10%
3%
3%

86%

57%

5%

1%

60%

45%

40%

35%

35%

o
w
o
D
o
[{e]
o

120

o

100 200 300 400 500

o

5 10 15 20
# Patients

Michael J. Pishvaian et al. Clin Cancer Res 2018;24:5018-5027
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IElED A BB (CH T SactionableZR(CXT SiBEHR

A B BRAF; ERBB2 CAPOX + Trastuzumab
FGFR1;ATM |l Gem + nab-Pac
BRCA2 Olaparib
BRCAZ2; STK11 FOLFOX + Veliparib : 4
Ear[y ALK : 'Crizotinib + Gem + RT
Unavailable ATM; BRCA2; ERBB2; ROS1 Entrectinib
11% BRAF; FGFR1 Gem + nab-Pac
AKT2; ATM Nivolumab
ERBB2 . Trastuzumab + FOLFOX
No treatment BRAF Dabrafenib + Trametinib
17% RET | Sunitinib
ERBB2 X Capecitabine + Trastuzumab
2 STK11; ATM; CDK6 FOLFOX
o CHEK2 Gem + nab-Pac
: ® IDHA1 q BAY1436032
3 AKT2; CDK4 x Gem + Erlotinib
No treatment g ERBB2 r- Gem + nab-Pac + NPC-1C
=2 BRCA2 »Olaparib ;
Change 'g STK11 5FU + nal-Irinotecan End Point
27% £ FGFR4 r Gem + nab-Pac + Napabucasin [k Death
= AKT2Z; ATM Gem + nab-Pac )
2 BRCA2 l Capecitabine + nal-Irinotecan * Ongoing
BRAF 5FU + nal-Irinotecan :
C |eRAF; ERBB2; CDK6 Gem + nab-Pac i i
BRCA2; STK11 Ceritinib
1 ERBB2 Trastuzumab + Docetaxel
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From: Association of Broad-Based Genomic Sequencing With Survival Among Patients With Advanced Non-
Small Cell Lung Cancer in the Community Oncology Setting
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Use of Next-Generation Sequencing
Tests to Guide Cancer Treatment:
Results From a Nationally

Representative Survey of Oncologists

in the United States
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