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1. Accelerated approvals hit the target in precision oncology

Cytotoxic drugs have evolved into drugs with more
precise targeting effects. Over the past three decades,
the FDA has granted more than 120 approvals for novel
solid tumors therapeutic drugs and in multiple
indications

Wu Q.et al_JHematolOncol 2022 Oct 8;15(1):143

Target identification (molecular pre-screening) and drug
design (early drug development) have been the core drivers
throughout antitumor history, and they have profoundly
changed the natural history of tumors with dismal prognosis
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Wu Q.et al_JHematolOncol 2022 Oct 8;15(1):143

1998 FDA-approval of TRASTUZUMAB:
a star is born
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Chin L.et al_Nature 2011 Mar;17(3):297-303
Shaw AT. et al_NEnglJMed 2014 Mar 27;370(13):1189-97

Chabner BA_Oncologist 2017 Jul;22(7):757-758

When Harry met Sally:
FDA approval of imatinib mesylate for CML after 40
years of development, was crucial for fostering the
development of MTA in molecularly-selected
patient populations

Approval without phase 3 results

Well designed phase I/II trials might provide strong
scientific evidence to support drug approvals
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→ Learning from the Accelerated Approval model

• The FDA’s accelerated approval pathway is most frequently used
for oncology indications

• Initially developed in 1992 to address the HIV and AIDS crisis

• This pathway expedites access to drugs that have an effect on
clinical endpoints measured earlier than survival (e.g. ORR), and
relies on post-approval studies to verify clinical benefit

• Rare patient populations and high response rates in this setting
frequently limit the ability to perform randomized clinical trials
and compare overall survival, considered the gold standard
endpoint in oncology clinical trials

Since 1992, there have been 42
accelerated approvals in
precision oncology for solid
tumors

86% of these approvals were
based on ORR, and so far,
none of the indications have
been withdrawn

The early clinical benefit predicted
has been verified for 22
indications, based on confirmatory
studies (52%; 3.1 years before)

Subbiah V_NatMed 2022 Oct;28(10):1976-1979
fda.gov
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Subbiah V_NatMed 2022 Oct;28(10):1976-1979
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Hong DS_LancetOncol 2020 Apr;21(4):531-540
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Vitrakvi®

2018 FDA agnostic-histology approval of larotrectinib was solely based on 55 patients with NTRKtrans
enrolled in adult and paediatric phase I/II trials (global ORR 75% across 12 different histologies)
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• With accelerated approvals there is
renewed hope for patients with high
mortality rates (e.g. metastatic NSCLC
harboring EGFRmut or ALK/ROS1
fusions) and difficult-to-find cancers
(e.g. advanced thyroid cancers with
RETmut or fusions)

• But many challenges need to be
addressed considering that matching the
right therapy to the right patient
remains paramount

Subbiah V_NatMed 2022 Oct;28(10):1976-1979

CHALLENGES

1) As biomarkers becomes more specific, the intended
populations become rarer → subsequent confirmatory
randomized trials can become difficult to conduct

2) Reliance on early clinical endpoints such as ORR creates
an uncertainty that clinical benefit may or not may be
verified → this uncertainty must be balanced against
the benefit of granting the eaarly access, as these
subsets of patients have limited options

3) Challenges in evaluating the risks of precision therapies,
as OS from randomized trials is not only an important
efficacy endpoint, but also a key safety measure → small
patient populations further limit the amount of safety
data available for new drugs

4) Use of drugs in biomarker-selected populations may
require the development of a validated test to identify
this population → evaluation of these companion
diagnostics adds complexity to expedited approval and
should be addressed early in the clinical development
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Beaver JA.et al_NEnglJMed 2022; 386, 1297-1301
Hierro C. et al_ClinCancerRes 2019 Jun 1; 25(11):3210-3219  

IN CONTRAST…

• Low response rates from initial single-arm trials
with immune checkpoint inhibitors did not
consistently translate to survival advantages in
confirmatory trials

• Withdrawal of some ICI’s accelerated approvals→
WHY?

• ICI differ from MTA as the populations they treat
are largely unselected, hence randomized studies
may be necessary to support marketing approval
and predict clinical benefit in future studies of ICI
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2. Implementation of Precision Medicine: finding a needle in a haystack

Molecular pre-screening logistics are crucial for facilitating the identification and interpretation of molecularly-
selected patient populations

Rodon J.et al_NatRevClinOncol 2012 Apr 3;9(6):359-66
Mosele F.et al_AnnOncol 2020 Nov;31(11):1491-1505
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Mateo J.et al_AnnOncol 2018 Sep 1;29(9):1895-1902
Schmid S.et al_ESMOopen 2022 Oct;7(5):100570
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Multiple limitations must be addressed when considering targeted therapy:

1) Availability of material
2) Accuracy and funding of the pre-screening test
3) Availability and funding of the therapy
4) Dealing with the toxicity whilst achieving efficacy

5)

Goyal L.et al_CancerTreatRev 2021 Apr;95:102170
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Bedard PL.et al_Lancet 2020 Mar 28;395(10229):1078-1088
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2000 2022

FUTURE              PERSPECTIVES

Hanahan D. CancerDiscov 2022 Jan;12(1):31-46
Wu Q.et al_JHematolOncol 2022 Oct 8;15(1):143
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3. Learning from the outliers

Early phase I/II clinical trials have emerged as the ideal scenario to gain more data from the exceptional
responders

“The devil is in the details” 

Hierro C. et al_ClinCancerRes 2019 Jun 1; 25(11):3210-3219  
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Several molecular alterations are found in a wide range of cancers, and early phase I/II studies have been
crucial to define the biologic and therapeutic effect of new aberrations in multi-histology genomically
selected basket trials

Meric-Bernstam F.et al_CancerDiscov 2022 Feb;12(2):402-415
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Furthermore, primary and acquired resistance mechanisms can be early described in molecularly-selected
patients enrolled in phase I/II trials and guide subsequent targeted therapies

Goyal L.et al_CancerDiscov 2019 Aug;9(8):1064-1079
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4. Messages to take home

➢ Early ph1/2 clinical trials have evolved, shifting from tumor
type-centered to gene-directed, histology-agnostic, with
innovative adaptive design tailored to biomarker profiling with
the goal to improve treatment outcomes

➢ To improve the implementation of Precision Medicine, this
approach should be used early in the course of the disease, and
patients should have complete tumor profiling and access to
effective matched therapy

➢ Innovative trial designs (umbrella or basket studies) are
emerging as patient-centric approaches and public-private
partnerships, cross-industry, government and non-profit sector
collaborations are enabling implementation. Success will require
new paradigms in oncology drug development and market
approval and continued collaboration
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