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Everolimus patients with subependymal giant cell astrocytoma 2010.10.29 2012.11 R
associated with tuberous sclerosis who require therapy but KD

are not candidates for surgical resection

Asparaginase Erwinia a component of a multi-agent chemotherapeutic regimen 2011.11.18 2016.12 A &2
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
(> 1 umol/L) in patients with delayed methotrexate
clearance due to impaired renal function

Dinutuximab in combination with granulocyte-macrophage colony- 2015.3.10
stimulating factor (GM-CSF), interleukin-2 (IL-2), and 13-cis-
retinoic acid (RA), for the treatment of pediatric patients
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 ’ (2017.11H
have relapsed after 3 or more prior lines of therapy. EJU\FHE'FEE%
Avelumab patients 12 years and older with metastatic Merkel cell 2017.3.23 ’ (2017.9R
carcinoma E‘ZAFEZ?-FH%%

At

https://www.fda.gov/drugs/resources-information-approved-drugs/hematologyoncology-cancer-approvals-safety-
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Pembrolizumab adult and pediatric patients with unresectable or 2017.5.23 ’ (2017.128
metastatic, microsatellite instability-high (MSI-H) or ﬁkkﬁﬁﬁ'ﬁiﬁ

it

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

Blinatumomab relapsed or refractory B-cell precursor acute lymphoblastic 2017.7.11 2018.9 A &R
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 2019.3 A &:R
lymphoblastic leukemia (ALL) that is refractory or in second
or later relapse

Gemtuzumab newly-diagnosed CD33-positive acute myeloid leukemia 2017.9.1 (ﬂiié‘ﬁAhA:Lliﬁi
o0zogamicin (AML) in adults and for treatment of relapsed or refractory ABRER

CD33-positive AML in adults and in pediatric patients 2
years and older

https://www.fda.gov/drugs/resources-information-approved-drugs/hematologyoncology-cancer-approvals-safety-
P ddotifications 11 s and Medical Devices Agency (PMDA)
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Dasatinib pediatric patients with Philadelphia chromosome-positive 2017.11.9
(Ph+) chronic myeloid leukemia (CML) in the chronic phase

Emicizumab-kxwh routine prophylaxis to prevent or reduce the frequency of 2017.11.16 2018.3 A & &R
bleeding episodes in adult and pediatric patients with
hemophilia A (congenital factor VIII deficiency) with factor
VIl inhibitors

Nilotinib pediatric patients 1 year of age or older with newly 2018.3.22 2017.12 A &&R
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 t0 0.1%

Everolimus the adjunctive treatment of adult and pediatric patients 2018.4.10
aged 2 years and older with tuberous sclerosis complex
(TSC)-associated partial-onset seizures

Methoxy polyethylene pediatric patients 5 to 17 years of age on hemodialysis who 2018.6.7
glycol-epoetin beta are converting from another ESA after their hemoglobin
level was stabilized with an ESA

https://www.fda.gov/drugs/resources-information-approved-drugs/hematologyoncology-cancer-approvals-safety-

.ﬂ“dgo“f'cat'ons 12 s and Medical Devices Agency (PMDA)
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Pembrolizumab adult and pediatric patients with refractory primary 2018.6.13
mediastinal large B-cell ymphoma (PMBCL), or who have
relapsed after two or more prior lines of therapy

Ipilimumab patients 12 years of age and older with microsatellite 2018.7.10
(in combination with instability-high (MSI-H) or mismatch repair deficient
nivolumab) (dMMR) metastatic colorectal cancer (mCRC) that has

progressed following treatment with a fluoropyrimidine,
oxaliplatin, and irinotecan

Lobenguane | 131 adult and pediatric patients (12 years and older) with 2018.7.30
iobenguane scan-positive, unresectable, locally advanced
or metastatic pheochromocytoma or paraganglioma (PPGL)
who require systemic anticancer therapy

Emicizumab-kxwh prophylaxis to prevent or reduce the frequency of bleeding 2018.10.4  2018.12 A A&:2

episodes in adult and pediatric patients (ages newborn and (/f‘/lil:‘")“l\—ﬁ’ﬁ
older) with hemophilia A (congenital factor VIl deficiency) TL ZhEEEM)

with or without factor VIII (FVIII) inhibitor

Emapalumab adult and pediatric (newborn and older) patients with 2018.11.20
primary hemophagocytic lymphohistiocytosis (HLH) with
refractory, recurrent or progressive disease or intolerance
with conventional HLH therapy

https://www.fda.gov/drugs/resources-information-approved-drugs/hematologyoncology-cancer-approvals-safety-

notifications
13 Is and Medical Devices Agency (PMDA)
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Larotrectinib adult and pediatric patients with solid tumors that have a 2018.11.26
neurotrophic receptor tyrosine kinase (NTRK) gene fusion
without a known acquired resistance mutation, that are
either metastatic or where surgical resection is likely to
result in severe morbidity, and who have no satisfactory
alternative treatments or whose cancer has progressed
following treatment

Romiplostim pediatric patients 1 year of age and older with immune 2018.12.14
thrombocytopenia (ITP) for at least 6 months who have
had an insufficient response to corticosteroids,
immunoglobulins, or splenectomy

Pembrolizumab adult and pediatric patients with recurrent locally 2018.12.19
advanced or metastatic Merkel cell carcinoma (MCC).
Calaspargase pegol-  as a component of a multi-agent chemotherapeutic 2018.12.20
mknl regimen for acute lymphoblastic leukemia (ALL) in pediatric

and young adult patients age 1 month to 21 years. This
new product provides for a longer interval between doses
compared to other available pegaspargase products

Tagraxofusp-erzs blastic plasmacytoid dendritic cell neoplasm (BPDCN) in 2018.12.21
adults and in pediatric patients 2 years and older.

https://www.fda.gov/drugs/resources-information-approved-drugs/hematologyoncology-cancer-approvals-safety-
notifications
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New active substance (NAS) median approval time for six regulatory authorities in 2009-2018

Median approval time (days)

onfun A sefienFDA snjpmPMDA weemHealth Canada =egemSwissmedic welleeTGA

519

436

363
48
323

© 2015 CIRS, R&D Briefing 70
I:II ] | | | | | | ] | |
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Approval year

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 2019, R&D Briefing 70
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Figure 11: Median submission gap and median approval time for NASs approved by all six authorities in
2009-2013 (16) compared with 2014-2018 (52) as well as the proportion of NASs approved as expedited

Number of NASs
approved by all six
authorities during
the S5-year
timeframe

2009-2013 (16)

EMA 2014-2018 (52)
FDA 2009-2013 (16)

2014-2018 (52)
oMpa 20092013 (16)

2014-2018 (52)

Health 2009-2013 (16)
Canada 2014-2018 (52)

2009-2013 (16)

Swissmedic
2014-2018 (52)

2009-2013 (16)
TGA 2014-2018 (52)

2009-2013

16in AL 52 in
111

2014-2018

Median time (days)
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13% expedited
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W Approval Time

% - Proportion NASs
approved with
expedited review
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288 50% expedited
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21% expedited

3184 expedited
31% expedited

Mot applicable © 2019 CIRS,
2% expedited (2018 only)  R&D Briefing 70

Centre for Innovation in Regulatory Science (CIRS) , May 2019, R&D Briefing 70
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