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This draft guidance document is being distributed for comment purposes
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Document issued on April 3, 2023.
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FIGURE 10

Division of applied regulatory science (DARS) is studying the
utility of complex in vitro models, including with induced
pluripotent stem cells (iPSCs) and microphysiological systems to
reduce and replace animal testing.
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FIGURE 11

Under the comprehensive in vitro proarrhythmia assay (CiPA) initiative, division of applied regulatory science (DARS) (along with colleagues from
CDER's office of new drugs) developed a non-clinical model (94) to evaluate the risk of drugs causing abnormal heart rhythms with a high level
of predictivity. DARS also leads research in collaboration with external consortia to overhaul the approach to assessing the risk of abnormal
heart rhythms for all new drugs and update regulatory guidelines.
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To amend the Federal Food, Drug, and Cosmetic Act with respect to in

vitro clinical tests, and for other purposes.

IN THE HOUSE OF REPRESENTATIVES

Mr. BucsHoN introduced the following bill; which was referred to the

Committee on

A BILL

To amend the Federal Food, Drug, and Cosmetic Act with
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respect to in vitro clinical tests, and for other purposes.

Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assembled,
SECTION 1. SHORT TITLE.

(a) SHORT TITLE.—This Act may be cited as the
“Verifying Accurate Leading-edge IVCT Development Act
of 2023 or the “VALID Act of 2023".

SEC. 2. DEFINITIONS.

(a) IN GENERAL.—Section 201 of the Federal Food,

Drug, and Cosmetic Act (21 U.S.C. 321) is amended—

g:\V\E\021323\E021323.019.xml (867304I1)
February 13, 2023 (3:55 p.m.)
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WHY DIVERSE CLINICAL TRIAL PARTICIPATION MATTERS

Why Diverse Clinical Trial Participation Matters

Aaron L. Schwartz, M.D., Ph.D., Marcella Alsan, M.D., Ph.D., Alanna A. Morris, M.D.,

and Scott D. Halpern, M.D., Ph.D.

restrictions on equitable access
to clinical services that continue
to the present day. Among many

WHY DIVERSE CLINICAL TRIAL PARTICIPATION MATTERS

Marginalized racial and eth-
nic groups, women, and
other historically disenfranchised

PERSPECTIVE

Goals of Increasing Diversity in Clinical Trials.

Goal

Building trust in medical
research and institutions

Promoting fairness for
potential participants
and their communities

Generating biomedical
knowledge

Key Challenges

Distrust of medical and scientific professions can be
an important obstacle to receiving effective medi-
cal care.

Opportunities to participate in trials are limited.

Preferences, resources, and trust all affect willingness
to participate in trials.

Health systems’ capacities to conduct trials vary
among communities.

Sample sizes are often too small to permit assess-
ment of treatment efficacy within particular sub-
groups.

Clinically significant differences in treatment efficacy
between groups that are underrepresented and
those that are overrepresented in trials may not be
common.

Efforts to diversify trials address only some of the bar-
riers to efficient patient recruitment.

Implications

The effect on public trust of the design and conduct of
clinical trials can be as important to public health
as trials’ results.

Investments should be made in elucidating how clini-
cal trial practices affect public trust.

Overcoming unjust barriers to participation for disen-
franchised groups will require affirmative outreach
and recruitment actions.

Grading trials on inclusive outreach and recruitment
practices, rather than solely enrollment demo-
graphics, may better reflect recruitment equity.

Investing in trial capacity in marginalized communi-
ties may benefit such communities broadly by im-
proving adoption of innovations.

Investigators should acknowledge that more inclusive
trials may not show whether a treatment is effec-
tive for certain patient subgroups or meaningfully
shift estimates of the treatment’s efficacy.

Shifting the focus of trials to diseases that dispropor-
tionately affect marginalized groups may more ef-
fectively generate knowledge benefiting these
groups.

Future meta-research could clarify the importance and
detectability of heterogeneous treatment effects.

perceptions that a study and its
findings are legitimate. Indeed,
the benefits of inclusiveness might
extend beyond the particular
clinical scenario being studied to
include reducing medical mis-
trust among marginalized com-
munities more broadly. It will be

We believe the central goals of reforming
the research process should be building
trust among underserved communities

and treating potential participants fairly.



Resources




nature communications

Article

3

https://doi.org/10.1038/541467-023-37438-4

Etiology of oncogenic fusions in 5,190
childhood cancers and its clinical
and therapeutic implication
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Yanling Liu', Jonathon Klein?, Richa Bajpai?, Li Dong', Quang Tran',

Pandurang Kolekar ®', Jenny L. Smith®, Rhonda E. Ries ® , Benjamin J. Huang ®*,
Yi-Cheng Wang®, Todd A. Alonzo®, Liging Tian ®", Heather L. Mulder ®°,
Timothy 1. Shaw ®7, Jing Ma®, Michael P. Walsh®, Guangchun Song®,

Tamara Westover @, Robert J. Autry®'>'%, Alexander M. Gout', David A. Wheeler",
Shibiao Wan ®'°, Gang Wu®'°, Jun J. Yang ®°, William E. Evans @ °, Mignon Loh",
John Easton ®', Jinghui Zhang ®", Jeffery M. Klco®® |, Soheil Meshinchi® ,
Patrick A. Brown®'? |, Shondra M. Pruett-Miller ®? & Xiaotu Ma®'

Oncogenic fusions formed through chromosomal rearrangements are hall-
marks of childhood cancer that define cancer subtype, predict outcome,

persist through treatment, and can b
mechanistic understanding of the eti
sive. Here we report a comprehensive
pairs by using tumor transcriptome s
cancer patients. We identify diverse {
tein domain, splicing, and gene lengt
fusions. Our mathematical modeling
selection pressure and clinical outco
genic fusions, including RUNXI-RUNX
KMT2A-AFDN, with promoter-hijackin
strategies for therapeutic targeting. V
in oncogenic fusions including KMT2/
NUP98-NSD1, KMT2A-AFDN and ETVé-
oncogenic fusion gene pairs and den
therapeutic vulnerability for etiology-

general principles on the etiology of

VEUTEETEY TUT SNTETTUPTUTIE SUT RTINS 'Ve GIiTe Vel 7ttt Ve Uit ITusl Ve OpPTiTeiT s,

in oncogenic fusions including KMT2A-MLLT3, KMT2A-MLLTI10, Cllorf95-RELA,
NUP98-NSD1, KMT2A-AFDN and ETV6-RUNXI. We discover neo splice sites in 18
oncogenic fusion gene pairs and demonstrate that such splice sites confer
therapeutic vulnerability for etiology-based genome editing. Our study reveals
general principles on the etiology of oncogenic fusions in childhood cancer
and suggests profound clinical implications including etiology-based risk
stratification and genome-editing-based therapeutics.

THCUBTINT TUoIUNio i SHnTunioUy caiicer

and suggests profound clinical implications including etiology-based risk
stratification and genome-editing-based therapeutics.
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Development of metaverse forintelligent
healthcare

Received: 14 March 2022 GeWang®'' |, Andreu Badal?, Xun Jia®, Jonathan S. Maltz®* |,
Klaus Mueller ®5, Kyle J. Myers®° |, Chuang Niu®', Michael Vannier” ,

Pingkun Yan ®', Zhou Yu® & Rongping Zeng’

Accepted: 16 September 2022

Published online: 15 November 2022

% Check for updates The metaverse integrates physical and virtual realities, enabling humans

and their avatars tointeractin an environment supported by technologies
suchas high-speed internet, virtual reality, augmented reality, mixed and
extended reality, blockchain, digital twins and artificial intelligence (Al),
all enriched by effectively unlimited data. The metaverse recently emerged

Perspective

https://doi.org/10.1038/s42256-022-00549-6

o0 ®
Digital twin scans comparative
Analysis for the best
reconstruction of
' Avatar the digital truth
. ¥ Digital twin
, model with :ml ‘lmlom‘m'l-
maging protoco
o :,\M}nmg:( based on which twin
l disease did the test
8 Phantom
4 Physical phantom
{ . 3D-printed from
L '\‘I the digital twin
\ Remote access
‘ 3D-printed Doctors, patients,
phantom scan researchers,
Scan with realistic Al-based imaging
' Patient features for engineers and
r \ Patient quality control soon
requiring and model
} | imaging for validation
a suspected
disease
9.
[ -

MeTAl
Medical technology
and artificial

intelligence Testing and

€ Augmented federsted Model

regulatory sclence learning

Fig. 1| McTAl ecosystem with four major healthcare applications. a, Virtual
comparative scanning (to find the best imaging technology in a specific
situation). b, Raw data sharing (to allow controlled open access to tomographic
raw data). ¢, Augmented regulatory science (to extend virtual clinical trialsin
terms of scope and duration). d, Metaversed' medical intervention (to perform
medical intervention aided by metaverse). In an exemplary implementation of
the McTAl ecosystem, before a patient undergoes a real CT scan, his/her scans
are first simulated on various virtual machines to find the best imaging result
(a). On the basis of this knowledge, a real scanis performed. Then, the metaverse

deployment

images are transferred to the patient’s medical care team, and upon the

patient’s agreement and under secure computation protocols, theimages and
tomographic raw data can be made available to researchers (b). All these real and
simulated images and data as well as other medically relevant information canbe
integratedin the metaverse and utilized in augmented clinical trials (c). Finally, if
itis clinically indicated, the patient will undergo aremote robotic surgery aided
by the metaverse and followed up in the metaverse for rehabilitation (d). Each of
the four applications is further described in the main text.
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Supporting Biomarker-Driven Therapies in Oncology:
A Genomic Testing Cost Calculator
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Background: Adoption of high-throughput, gene panel-based, next-generation sequencing {NGS) into routine cancer care is widely supported, h € 2.000 Q . . - :
but hampered by concerns about cost. To inform policies regarding genomic testing strategies, we propose a simple metric, cost per correctly 3 o ' ' ' '
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Materials and Methods: A genomic testing cost calculater was developed based on clinically actionable genomic alterations identified in the § 5 1 H H . H
European Society for Medical Oncolegy Scale for Clinical Actionability of molecular Targets. Using sensitivity/specificity data for SGTs (immu- "’ o H : . .
nohistochemistry, polymerase chain reaction, and fl \ce in situ hybridization) and NGS and marker prevalence, the number needed to % - € 1 000 4 ! 4
predict metric was monetarized to estimate CCIP. o 3 ' ' H '
o l '
Results: At base case, CCIP was lower with NGS than sequential SGT for advanced/metastatic non-squamous non-small cell lung cancer g =] 5 ] (2] -] (5] : 6
(NSCLC), breast, colorectal, gastric cancers, and cholangiocarcinoma. CCIP with NGS was also favorable for squamous NSCLC, pancreatic, > (&) ' '
and hepatic cancers, but with overlapping confidence intervals. CCIP favored SGT for prostate cancer. Alternate scenarios using different price 3 . :
estimates for each test showed similar trends, but with incremental changes in the magnitude of difference between NGS and SGT, depending 3 ' '
on price estimates for each test. -g‘:’ € 0
Conclusions: The cost to correctly identify clinically actionable genomic alterations was lower for NGS than seguential SGT in most cancer 8 = 8 s 8 = 8 vy 8 = 3
types evaluated. Decreasing price estimates for NGS and the rapid expansion of targeted therapies and accompanying biomarkers are antici- ° Q Q Q Q Q
pated to further support NGS as a preferred diagnostic standard for precision oncology. g 9 = 12 4 9 = 2] < 9 =
Key words: precision oncology; next-generation i I biomark % g E E g %
Z & & (7} ) )
3 — | 3 3 — |
& 8 ] & 8
Adv Non- mBC mCRC mGC AdvCC
SqNSCLC

Figure 2. Tumor types favoring next-generation sequencing (NGS| over sequential single gene testing (SGT) in cost per corractly identified patient.
Error bars, 95% Cl. Adv, advanced; CC, cholangiocarcinoma; mBC, metastatic breast cancer; mCRC, metastatic colorectal carcinoma; mGC, metastatic
gastric cancer; sqNSCLC, squamous non-small cell lung cancer.

for this cancer type would become negligible if the diagnostic ~ category are included, the CCIP with NGS further decreases,
yield was increased, for example, if both ESCAT 1 and 2 were  such that it becomes lower than sequential SGT for advanced
to be included. When genomic alterations from the ESCAT 2 prostate cancer (data not shown).
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Generalization of vision pre-trained
models for histopathology

Milad Sikaroudi!, Maryam Hosseini!, Ricardo Gonzalez'*, Shahryar Rahnamayan'? &
H. R. Tizhoosh %4>

Out-of-distribution (OOD) generalization, especially for medical setups, is a key challenge in modern
machine learning which has only recently received much attention. We investigate how different
convolutional pre-trained models perform on OOD test data—that is data from domains that have not
been seen during training—on histopathology repositories attributed to different trial sites. Different
trial site repositories, pre-trained models, and image transformations are examined as specific aspects
of pre-trained models. A comparison is also performed among models trained entirely from scratch
(i.e., without pre-training) and models already pre-trained. The OOD performance of pre-trained
models on natural images, i.e., (1) vanilla pre-trained ImageNet, (2) semi-supervised learning (SSL),
and (3) semi-weakly-supervised learning (SWSL) models pre-trained on IG-1B-Targeted are examined
in this study. In addition, the performance of a histopathology model (i.e., KimiaNet) trained on

the most comprehensive histopathology dataset, i.e., TCGA, has also been studied. Although the
performance of SSL and SWSL pre-trained models are conducive to better OOD performance in
comparison to the vanilla ImageNet pre-trained model, the histopathology pre-trained model is still
the best in overall. In terms of top-1 accuracy, we demonstrate that diversifying the images in the
training using reasonable image transformations is effective to avoid learning shortcuts when the
distribution shift is significant. In addition, XAl techniques—which aim to achieve high-quality human-
understandable explanations of Al decisions—are leveraged for further investigations.

Scenario 1
Images without
change

1025+

Transformations

Scenario 2

Diversifying

images by
transformations

Scenario 3
Shortcut
overlaid

Figure 2. A sample training batch for different scenarios. Note that the patches in scenario 1 train sets did not
undergo any augmentation. As it can be seen, among identity, HED jitter, color jitter, and Gaussian blurring
transformations with uniform distribution (p=0.25), in scenario 2, one transformation is picked for each image
in the batch. In scenario 3, the correct label (0: non-tumor, 1: tumor) of each image is overlaid on the image
itself.
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HER2-Low Project Session 1

April 7th 2023

In the first scoping meeting, we covered a broad range of
relevant topics. The scoping session has resulted in an
overview of relevant themes. Watch a recording of the
session here.

We ask all project members and Plcc participants to vote for
the subtopic that they find most relevant (e.g. for a
regulatory science project).

If you have additional publications, resources, or links, please

provide those.

Survey: Identify sub-topic of interest

~ meeting themes
Ordering Specimen Assays
Patert
o1 §1 Al
Change over time Reprosortatveness b'loeil ml e
02 S2 A2
Re-testing? Real-word data Assay choice
03 s21 Data codecton A3
Re-biopsy Bost pnetiaen FDA-0n label vs. LOT

82 2 Combnaton of
contral & local?
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Tissue thickness”

Procedure

P1

Impiementation vel

P2
Rel. matenais
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“amount of target”

P4
Expression
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Vakdation (scope)

Evaluation

E1
Training

E2
image analysis

Pittalls
E4
ONEST
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Heterogeneity

Eé
Proficiency Testing

E7

ASpadCaton

E8

Acceptable range of
dacorsance

E9 Competency
assessment

Reporting

R1
Standard

R2
ASCO CAP




Plcc23
Annual meeting

June 27 & 28

PICC23: UNLOCKING THE
POTENTIAL OF DIGITAL

%

PATHOLOGY AND Al THROUGH
REGULATORY SCIENCE

IMPACT
SYNERGIZE

Join us in the Washington DC metro area on Jun 27-28, 2023 for the Pathology Innovation Collaborative
Community Annual Meeting. The theme for Plcc23 is “Meet. Synergize. Impact: Unlocking the Potential
of Digital Pathology and Artificial Intelligence (Al) through Regulatory Science.

Why you should attend:

« Network with domain experts with keen interest in moving regulatory science forward through in-
person interactive working sessions

« The most comprehensive overview from a multistakeholder organization on digital pathology and Al

« Opportunities to share your unique point of view with the entire community

« Synergize to large scale project(s) to create practically relevant regulatory science tools and
templates

27_28 Networking Dinner Included!

Le Méridien Arlington | 1121 19th St
J U N E N, Arlington, VA 22209

During Plcc23, thought-leaders, regulators and pioneers in digital pathology will network and discuss:
« Advances in digital pathology and Al applications
« How these advances create new incentives to tackle the next big hurdle, to broadly implement
digital pathology and Al/machine learning (ML)

« Impact of regulatory and legislative developments digital pathology and Al tools in diagnostics due
to the end of covid pandemic public health emergency
« And more

Visit mdic.tech/PICCMeeting for more information
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PATHOLOGY AND Al THROUGH
REGULATORY ,SCIENCE

Visit mdic.tech/PICCMeeting for more information

27_28 Networking Dinner Included!

Le Méridien Arlington | 1121 19th St

J U N E N, Arlington, VA 22209

Join us for the Pathology Innovation Collaborative Community Annual
Meeting. The theme for Plcc23 is “Meet. Synergize. Impact: Unlocking the

Potential of Digital Pathology and Artificial Intelligence (Al) through
Regulatory Science.

Why you should attend:

« Network with domain experts with keen interest in moving regulatory
science forward through in-person interactive working sessions

« The most comprehensive overview from a multistakeholder
organization ondigital pathology and Al

« Opportunities to share your unique point of view with the entire
community

« Synergize to large scale project(s) to create practically relevant
regulatory science tools and templates

During Plcc23, thought-leaders, regulators and pioneers in digital
pathology will network and discuss:

« Advances in digital pathology and Al applications

« How these advances create new incentives to tackle the next big
hurdle, to broadly implement digital pathology and Al/machine
learning (ML)

« Impact of regulatory and legislative developments digital pathology
and Al tools in diagnostics due to the end of covid pandemic public
health emergency

« And more
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