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e RERRE | ERMR
Evelolimus patients with subependymal giant cell astrocytoma 2010.10.29 2012.11 R
associated with tuberous sclerosis who require therapy but B
are not candidates for surgical resection
Asparaginase Erwinia a component of a multi-agent chemotherapeutic regimen 2011.11.18 2016.12 A %32
chrysanthemi for the treatment of patients with acute lymphoblastic
leukemia (ALL) who have developed hypersensitivity to E.
coli-derived asparaginase
Glucarpidase the treatment of toxic plasma methotrexate concentrations  2012.1.17 FFE
(> 1 umol/L) in patients with delayed methotrexate (EEREES
clearance due to impaired renal function ER)
Dinutuximab in combination with granulocyte-macrophage colony- 2015.3.10 Eakidam
stimulating factor (GM-CSF), interleukin-2 (IL-2), and 13-cis- (EEmEES
retinoic acid (RA), for the treatment of pediatric patients ER)
with high-risk neuroblastoma who achieve at least a partial
response to prior first-line multiagent, multimodality
therapy
Pembrolizumab adult and pediatric patients with refractory cHL, or who 2017.3.15 BHREETE AL *
have relapsed after 3 or more prior lines of therapy. (2017.11 R
Ak R

* BEHREE LY

FDA web site Approved Drugs >Hematology/Oncology (Cancer) Approvals & Safety NotificationsdY)
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Avelumab patients 12 years and older with metastatic Merkel cell 2017.3.23 ?
carcinoma (2017.9H
BRARE-RE
THE)
Pembrolizumab adult and pediatric patients with unresectable or 2017.5.23 ?
metastatic, microsatellite instability-high (MSI-H) or (2017.12H
mismatch repair deficient (dMMR) solid tumors that have BARE-HE
progressed following prior treatment and who have no THA&)

satisfactory alternative treatment options or with MSI-H or
dMMR colorectal cancer that has progressed following
treatment with a fluoropyrimidine, oxaliplatin, and
irinotecan

Blinatumomab relapsed or refractory B-cell precursor acute lymphoblastic 2017.7.11 2018.9 A &2
leukemia (ALL) in adults and children

Nivolumab patients 12 years and older with mismatch repair deficient 2017.8.1 ?
(dMMR) and microsatellite instability high (MSI-H)
metastatic colorectal cancer that has progressed following
treatment with a fluoropyrimidine, oxaliplatin, and
irinotecan

Tisagenlecleucel patients up to age 25 years with B-cell precursor acute 2017.8.30 AR
lymphoblastic leukemia (ALL) that is refractory or in second
or later relapse

FDA web site Approved Drugs >Hematology/Oncology (Cancer) Approvals & Safety Notificationsdkt
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Gemtuzumab newly-diagnosed CD33-positive acute myeloid leukemia 2017.9.1 :
ozogamicin (AML) in adults and for treatment of relapsed or refractory (FRABEAMLIE
CD33-positive AML in adults and in pediatric patients 2 BRALERKED)

years and older

Dasatinib pediatric patients with Philadelphia chromosome-positive 2017.11.9 ?
(Ph+) chronic myeloid leukemia (CML) in the chronic phase

Nilotinib pediatric patients 1 year of age or older with newly 2018.3.22 2017.12 A %&3E2
diagnosed Philadelphia chromosome positive chronic
myeloid leukemia in chronic phase (Ph+ CML-CP) or Ph+
CML-CP resistant or intolerant to prior tyrosine-kinase
inhibitor (TKI) therapy

Blinatumomab adult and pediatric patients with B-cell precursor acute 2018.3.29 ?
lymphoblastic leukemia (ALL) in first or second complete
remission with minimal residual disease (MRD) greater
than or equal to 0.1%

FDA web site Approved Drugs >Hematology/Oncology (Cancer) Approvals & Safety Notificationsd<t
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New active substance (NAS) median approval time for six regulatory authorities in 2008-2017

Median approval time (days)

800
ol A == FDA emfpmPMDA =@=Health Canada ==@==Swissmedic ==ji==TGA
600 -
470
419
400 - 364
350
333
200 - 4
© CIRS, R&D Briefing 67
0 | | I I | | | | | | |

2008 2009 2010 2011 2012 2013

Approval year

2014 2015 2016 2017

Approval time is calculated from the date of submission to the date of approval by the agency. This time
includes agency and company time. EMA approval time includes the EU Commission time.

Centre for Innovation in Regulatory Science (CIRS) , May 2018, R&D Briefing 67
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Figure 9: Median submission gap and median approval time for NASs approved in all six authorities in 2008-
2012 (12) compared with 2013-2017 (51) as well as the % of NASs approved as expedited

Number of NASs
approved by all six 12 in M 51in
authorities during
belonton 2008-2012 | I I I 2013-2017
timeframe
Median time [days)
0 200 400 600 800 1000 1200
| 1 1 | 1 | 1 1 1 | 1
2008-2012 (12) 17% expedited M Submission Gap
EMA 2013-2017 (51) 25% expedited W Approval Time
2008-2012 (12) | 58% expedited
FDA 57% lexpeditad
2013-2017 (51) | # EXpedite
PMDA  2008-2012(132) | 525 330 42% expedited
2013-2017 (51) 293 282 559% expedited
Health  2008-2012(12) [E%E 350 8% expedited
Canada  2013-2017 (51) BEW 349 24% expedited
2008-2012 (12) X 506 g it
swissmedic (12) 25% E.'-'.pl_EI:IIL_d
2013-2017 (51) i 100 461 29% expedited
TGA 2008-2012 (12) | 91 418 Mot applicable © CIRS, R&D
2013-2017 (51) |G 372 Not applicable Briefing 67

Centre for Innovation in Regulatory Science (CIRS) , May 2018, R&D Briefing 67
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