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IMPORTANCE Personalized surveillance, prophylaxis, and ¢« 1
individuals with hereditary cancer predisposition are infor
testing. Improvements to genomic technology, such as the
may increase identification of individuals eligible for perso
the accuracy and yield of germline testing.

OBJECTIVE To assess the cumulative association of paired
detection of disease-causing germline genetic variants anc
of uncertain significance (VUS).
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Abstract

Visual microscopic study of diseased tissue by pathol-
ogists has been the cornerstone for cancer diagnosis and
prognostication for more than a century. Recently, deep
learning methods have made significant advances in the
analysis and classification of tissue images. However, there
has been limited work on the utility of such models in gener-
ating histopathology images. These synthetic images have
several applications in pathology including wiilities in edu-
cation, proficiency testing, privacy, and data sharing. Re-
cently, diffusion probabilistic models were introduced to
generate high quality images. Here, for the first time, we in-
vestigate the potential use of such models along with priori-
tized morphology weighting and color normalization to syn-
thesize high quality histopathology images of brain cancer.
Our detailed results show that diffusion probabilistic mod-
els are capable of synthesizing a wide range of histopathol-
ogy images and have superior performance compared to
generative adversarial networks.

various stains (e.g., hematoxylin and eosin, silver nitrate,
carmine, hematin, etc.) is used to emphasise the properties
of the tissues and improve their contrast for examination
[1]. Figure 1 shows a sample of digital pathology images.

Figure 1: 3 sampled patches at different magnifications
from a whole slide image



Cell Genomics

Predicting patient outcomes after treatment
with immune checkpoint blockade: A review

¢? CellPress

OPEN ACCESS

of biomarkers derived from diverse data modalities

Yang Liu,” Jennifer Altreuter,” Sudheshna Bodapati,’ Simona Cristea,”* Cheryl J. Wong,'” Catherine J. Wu,* 57

and Franziska Michor':#.7.5.8.9.10.%

‘Department of Data Science, Dana-Farber Cancer Institute, Boston, MA 02115, USA
?Department of Biostatistics, Harvard T.H. Chan School of Public Health, Boston, MA 02115, USA
*Department of Biomedical Informatics, Harvard Medical School, Boston, MA 20115, USA
“*Harvard Medical School, Boston, MA 02115, USA

5The Eli and Edythe Broad Institute of MIT and Harvard, Cambridge, MA 02139, USA
fDepartment of Medicine, Brigham and Women's Hospital, Boston, MA, USA

"Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA 02115, USA
#Department of Stem Cell and Regenerative Biology, Harvard University, Cambridge, MA 02138, USA
“Center for Cancer Evolution, Dana-Farber Cancer Institute, Boston, MA 02138, USA

*“The Ludwig Center at Harvard, Boston, MA 02115, USA

“Correspondence: michor@jimmy_harvard.edu

https://doi.org/10.1016/j.xgen.2023.100444

A

Immune repertoire

@ ‘
® 690
00
. ]
‘s.uu\m
o0 000
oo0

CDR3s

Low clonality (high evessess)
5 a8 o 6‘ 5ot

o
e u‘ 656
O, 06, $0é, o
“ “ ‘6
6% 4% 940
o, i éy .o&. &

@
o&“ o&“ 665‘

ichon
Shasoon index: 271
Sarpeon index: 1675

Shansce lndex (H) < - ) p lap.

Sampsoa Index (D) =

Moderase choaality (moderate evenness)

0 0,000, .06
‘66‘ 66‘56‘

2“ 56 i “ ‘22.22

o
6.‘6 6.‘6‘650&6
6...: 6.“‘ “‘.:

a0 o @
$50856508055656

Numiber of clones

C lu wype 1D
Richmess: 15
Shanoen index: 2
Simpson index: 557

p, i the proportion of TCR/BCR clonatype 1 or
specics ¢ across the population

s is the total number of all unique clonotypes or
microbiome species

5‘656 ‘6‘6‘ 6“50
$,0506,6506 5.6
L¥LILT L) 6350‘6
05‘6“6‘ S 650
. “‘. .‘

¢ 65®
65650 0.6‘66 6 ®
®,6400 o‘bo o
0696669604040

q
Sin r»nu).\."




On cogene www.nature.com/onc

ARTICLE OPEN i§ Check for updates
Cancer-associated fibroblasts rewire the estrogen receptor

response in luminal breast cancer, enabling estrogen
independence

Steven E. Reid', Jessica Pantaleo', Paulina Bolivar', Matteo Bocci(®', Jonas Sjolund (', Mikkel Morsina@' Fuaenia Cardera!

Sara Larsson(®', Maria Malmberg', Brinton Seashore-Ludlow®* and Kristian Pietras ()’ >

© The Author(s) 2024

1.25 100 . . : . .
. .
. « .
1.00 : H .
2075 H
z 2 :
§o75 =
£ ? 050
® i
@
0,50 i
025
025 ..

(%4

ST S T S T S S ST S T S S
RN NN RA A RN N

Stromal content




Original Papers

Patients’ ideas, concerns, and
expectations (ICE) in general practice:

impact on prescribing
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INTROD
ABSTRACT GooFl cor
Background medical cg

Box 1. Registration form that GP trainees used to record possible ideas, concerns,
and expectations of patients.
» Reason for contact, orally expressed by the patient:

For example, ‘I have requested a consultation because of ...’

» Ideas Are the ideas of the patient about a possible diagnosis, treatment, or prognosis
expressed in the consultation? (Yes/No)

If yes, what ideas are expressed?

» Concerns Is concern (fear/worry) of the patient about a possible diagnosis or therapy present
in the consultation? (Yes/No)

If yes, what are the concerns about?

» Expectations Is the expectation (what the patient wants) for a treatment, a diagnosis, or a therapy
present in the consultation? (Yes/No)

If yes, what are the expectations of the patient?
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SPOT/Dx Pilot Reanalysis and College of American
Pathologists Proficiency Testing for KRAS and NRAS
Demonstrate Excellent Laboratory Performance
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e Context.—The Sustainable Predictive Oncology Thera-
peutics and Diagnostics quality assurance pilot study (SPOT/
Dx pilot) on molecular oncology next-generation sequenc-
ing (NGS) reportedly demonstrated performance limita-
tions of NGS laboratory-developed tests, including

discrepancies with a US Food and Drug Administration—
approved companion diagnostic. The SPOT/Dx pilot methods 2010\ resnectivelv In 2029 the averall detection rate for

differ from those used in proficiency testing (PT) programs.
Objective.—To reanalyze SPOT/Dx pilot data using P

program methods and compare to PT program data.
Design.—The College of American Pathologists (CAP

Results.—Overall detection rates of KRAS and NRAS
single-nucleotide variants (SNVs) and multinucleotide
variants (MNVs) by SPOT/Dx pilot laboratories were 96.8%
(716 of 740) and 81.1% (129 of 159), respectively. In CAP
:nTJ)rograms, the overall detection rates for the same SNVs

MNVs were 97.2% (2671 of 2748) and 91.8% (1853 of

CONCLUSIONS

Reanalysis of the SPOT/Dx study data with methods mod-
eled after established PT programs revealed an overall detec-
tion rate of 96.8% for SNVs and 81.1% for MNVs. The
comparison with CAP PT program data, obtained from hun-
dreds of laboratories at multiple time points, is a much more
substantial representation of laboratory practice, and it dem-
onstrated overall SNV and MNV detection rates of 97.2%
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IN SCIENCE AND TECHNOLOGY

WHOSE DRUGS
ARE THESE?

Amid concerns raised by the COVID-19 pandemic, a fresh look
at the World War Il-era debate over innovation policy may
point to a better way to translate government-funded
science into affordable pharmaceuticals.

adar, penicillin, the atomic bomb—these COVID-19 has exposed the fault lines in this model for
technologies helped win World War I, in large supporting research and commercialization. Several of the
art because the US government supported their ‘most promising treatments and vaccine candidates, such
development. Today, the nation faces a new enemy in as Gilead's drug remdesivir and Moderna's mRNA vaccine,
COVID-19, and fresh questions about how government were developed in part through government funding. Yet
support can help develop drugs and vaccines as quickly, the private companies now licensed to develop them will
effectively, and affordably as possible. have free rein on how much to charge. If prices aren't kept

THE LATEST

How Health Data Integrity Can Earn Trust and Advance TRAVIS WHITFILL AND MARIANA MAZZUCATO
Health

JOCHEN LENNERZ, NICK SCHNEIDER, KARL LAUTERBACH

Health care providers and researchers now have an unprecedented wealth of

Offer Taxpayers a Fairer Shake

US drug companies turn taxpayer-funded innovation into astronomical profits.
A new agency focused on health innovation could shift the rewards
of medical advances to benefit public health.
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Abstract

Recent introduction of digitalization in pathology has disrupted the field greatly with the pe
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REVIEW

CHALLENGES IN Al IMPLEMENTATION

TABLE 1. Scanners and Image Formats Supported®

Philips

Phiips InteliSite Pathology
Solutions (PIPS)

iSyntax

Digipath Pathscope PathSuite

Joint Photographic Experts Group
(PEG)

BigTIFF (DICOM Compiant)

Olympus VS|, TIFF

Ventana uPath BIF, TIFF, JPEG2000

application areas in pall_l-ology Vll_xat ar_e_likely_lo

made possible only by the modern digital



TABLE 2. WSI Viewer Features and Comparison”

PaigeAl FullFocus Proprietary FDA cleared, CE- Coud LISIUMS integration and Al support
Viewer marked VD

Deciphex Patholytix Propnietary Nendlinical GLP Windows and Linux GLP compliant workflow, Al suppert,
compliant image QC, WSI synced data
capture, annotation, advanced
and advanced quantification and

nD measure/quantify, annotate,
coregister and multiple slides and

ASAP Opensource Nene Windows and Linux Annotation, overlay-based

Philps Inteliste Proprietary FDA cleared Web-based Woerk-flow management. real-time
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Digital and Computational Pathology: What a

here is no doubt that the field of pa-

‘ thology is undergoing radical trans-
formation, thanks to its digitalization

and the emergence of artificial intelligence
(AI). What was once a discipline that was
heavily reliant on manual examination and
interpretation under the microscope is rapidly
entering an era where vast amounts of data
will increasingly be managed in entirely digital
workflows and analyzed with unprecedented
precision and efficiency. The incorporation of
Al and other digital tools is reshaping the

crorialtsr im A sxxravr that ic nat morslir An in

Time to Be Alivel

The timely article by Qureshi et al” pub-
lished in this issue of Mayo Clinic Proceedings:
Digital Health offers a valuable compass for
navigating this journey. It combs through the
literature, casting light on areas that are
primed for an early adoption of Digital and
Computational Pathology (DCP), while also
highlighting the most pressing challenges on
the horizon.

After reviewing the current landscape of
digital slide scanners and WSI viewers and
formats, the authors delve into the recent

litovratiivre and 1‘1']1)1/11-1'{‘17 tho hAattoct avoac r\r
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RESEARCH ARTICLE Open Access

The value of structured data elements from ®~
electronic health records for identifying
subjects for primary care clinical trials

Mohammad B. Ateya', Brendan C. Delaney” and Stuart M. Speedie’

, Abstract

Background: An increasing number of clinical trials are conducted in primary care settings. Making better use of existing
data in the electronic health records to identify eligible subjects can improve efficiency of such studies. Our study aims to

quantify the proportion of eligibility criteria that can be addressed with data in electronic health records and to compare
the content of eligibility criteria in primary care with previous work.
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biomarkers for cancer detection
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understanding of rare cancers. We leverage two precision oncology programs
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Diagnostic reasoning prompts reveal the potential for large
language model interpretability in medicine

Thomas Savage (0'*™, Ashwin Nayak (', Robert Gallo™, Ekanath Rangan (' and Jonathan H. Chen (3'***

One of the major barriers to using large language models (LLMs) in medicine is the perception they use uninterpretable methods to
make clinical decisions that are inherently different from the cognitive processes of clinicians. In this manuscript we develop

diagnostic reasoning prompts to study whether LLMs can imitate clinical reasoning while accurately forming a diagnosis. We find
that GPT-4 can be prompted to mimic the common clinical reasoning processes of clinicians without sacrificing diagnostic accuracy.
This is significant because an LLM that can imitate clinical reasoning to provide an interpretable rationale offers physicians a means
to evaluate whether an LLMs response is likely correct and can be trusted for patient care. Prompting methods that use diagnostic

reasoning have the potential to mitigate the “black box” limitations of LLMs, bringing them one step closer to safe and effective use
in medicine.

npj Digital Medicine (2024)7:20; https://doi.org/10.1038/541746-024-01010-1



Question : A 30-year-old African American woman comes to the physician for the evaluation of a dry cough and chest discomfort
for the past 3 days. During this period, the patient has had headaches, muscle aches, joint pain, fever, and chills. Ten days ago,
she was hiking with her family in Mississippi. The patient has asthma that is treated with an albuterol inhaler. Her mother has a
lung disease treated with methotrexate. The patient has smoked one pack of cigarettes daily for the past 10 years. Her
temperature is 38A°C (100.4A°F). Physical examination shows slight wheezes throughout both lung fields. Laboratory studies and
urinalysis are positive for polysaccharide antigen. Bronchoalveolar lavage using silver/PAS-staining shows macrophages filled
with a dimorphic fungus with septate hyphae. What is the most likely cause of this patient's symptoms?

Answer: Histoplasmosis

Traditional Chain-of-Thought (GPT-3.5)

‘The patient has a dry cough, chest discomfort, and other symptoms such as fever, chills, headaches, and muscle aches. She has
a positive polysaccharide antigen and bronchoalveolar lavage shows a dimorphic fungus with septate hyphae. This patient likely
has Valley Fever.’

GPT-3.5 Differential Diagnosis CoT (GPT-3.5)

‘The differential diagnosis for this patient includes: pneumonia, tuberculosis, eosinophilic pneumonia, hypersensitivity pneumonitis,
and coccidioidomycosis. The patient’s recent history of hiking in Mississippi and the presence of a dimorphic fungus with septate
hyphae on bronchoalveolar lavage make coccidioidomycosis the most likely cause of her symptoms.’

GPT-3.5 Intuitive Reasoning CoT (GPT-3.5)

‘The patient has a history of asthma, which increases the likelihood of asthma exacerbation. The positive result for polysaccharide
antigen suggests atypical pneumonia. The presence of a dimorphic fungus with septate hyphae suggests the presence of fungal
pneumonia. This patient most likely has fungal pneumonia.’

Analytic Reasoning CoT (GPT-3.5)

‘The patient’s recent history of hiking in Mississippi and the positive polysaccharide antigen and silver/PAS-staining results
strongly suggest fungal pneumonia as the cause of her symptoms.”

Bayesian Inference CoT (GPT-3.5)

‘The prior probability of blastomycosis is 1%, however the patient’s recent travel increases the probability to 5%. The laboratory
and urinalysis results increase the posterior probability to 30%. The presence of a dimorphic fungus on bronchoalveolar lavage
increases the probability to 60%. This patient is likely suffering from blastomycosis.’

Fig. 1 GPT 3.5 CoT and diagnostic reasoning rationale examples. Example GPT-3.5 rationales responding to a traditional CoT prompt as well
as diagnostic reasoning prompts. LLM response and rationale results for the entire test set can be found in Supplementary Information 1.
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Abstract

Digital displays {monitors) are an indispensable component of a pathologists” daily workflow, from wniting reports, viewing whole-slide images,
or browsing the Internet. Due to a paucity of literature and expenence surrounding display use and standardization in pathology, the Food and
Drug Administration’s (FDA) has currently restricted FDA-cleared whole-slide imaging systems to a specific model of display for cach system,
which at this time consists of only medical-grade (MG) displays. Further, given that a pathologists’ display will essentially become their new
surrogate “microscope,” it becomes exceedingly important that all pathologists have a basic understanding of fundamental display propertics
and their functional consequences. This review seeks to: (a) define and summanize the current and emerging display technology, terminology,
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Immunotherapy combination
approaches: mechanismes,
biomarkers and clinical observations
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Opportunities for basic, clinical, and bioethics
research at the intersection of machine

learning and genomics

Shurjo K. Sen,” " Eric D. Green,” Carolyn M. Hutter,’ Mark Craven,”” Trey Ideker," and Valentina Di Francesco'"

"National Human Genome Research Institute, National Institutes of Heal
“Department of Computer Sciences, University of Wisconsin-Madison, |
*Department of Biostatistics and Medical Informatics, University of Wisg
“Division of Genetics, Department of Medicine, University of California
*Correspondence: sensh@mail.nih.gov (S.K.S.), valentina.difrancesco|
https://doi.org/10.1016/].xgen.2023.100466

SUMMARY

The data-intensive fields of genomics and machine learn
mics researchers increasingly seek to harness the pow
data; conversely, ML scientists recognize that genomic
tated datasets that can be used as a substrate for deve

Challenges facing the convergence of

machine learning and genomics research: Recommendations:
1. Limited availability of training datasets for machine 1. Increase data generation across matched omics
learning models in genomics datasets with extensive, standardized metadata
2. Promote the creation of machine learning models that
2. Facilitating early and easy access to datasets coming can integrate genomics and other omics data from
out of consortium-based studies multiple cell types, individuals, and time points
3. Support functional testing of insights derived from
3. Need for conte?(t-specific daFa (e.g., from different cell machine leaming applications
types and longitudinal experiments) 4.  Develop machine learning methods for genomics that
4. Difficulty in interpretation of outputs from machine ok Iess_daja—hungry but.cap Yo rch bl
. learning models and causality inference TOSCDANI0: sud el DeNHS
5.  Consider and address social, environmental and health
5.  Limited ability of current machine learning models to depateg tra|n|r‘1g (Mo )
include longitudinal data from clinical genomics 6. Promote collaboration between researchers in
studies bioethics, machine learning and genomics
7. Encourage machine learning algorithm development
6. Lack of diversity in populations currently represented teams working in clinical settings to develop
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Glinger predicts homologous recombination
deficiency and patient response to PARPI treatment
from shallow genomic profiles
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In brief

Pozzorini et al. describe Glinger, a deep
learning method leveraging low-coverage
sequencing data to identify HRD-induced
scarring. Their multicenter study
demonstrates reproducibly high
concordance with the reference method.
Glinger is a cost-effective method to
identify patients with PARPi-responsive
ovarian cancer.
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SUMMARY

Approved fibroblast growth factor receptor (FGFR) inhibitors include erdafitinib, pemigatinib, and futibatinib.
We review the most common toxicities associated with FGFR inhibitors and provide practical advice
regarding their management. Hyperphosphatemia can be managed with careful monitoring, dose reduction
or interruption, a prophylactic low-phosphate diet, and phosphate-lowering therapy. Ocular adverse events
(AEs) are managed by withholding or adjusting the dose of the FGFR inhibitor. Dermatologic AEs include

Cell Reports Medicine

¢? CellPress l

OPEN ACCESS

Strategies for mitigating adverse events

inhibitors
red cancers
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A) approval of the selective RET inhibitors selpercatinib and
B in the treatment of RET-altered lung and thyroid cancers
ke tolerable safety and toxicity profile than multi-kinase inhibi-
tissue-agnostic FDA approval for all RET-fusion-positive can-
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Statistics did not prove that the Huanan
Seafood Wholesale Market was the early
epicentre of the COVID-19 pandemic
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Abstract

In a recent prominent study, Worobey et al. {2022. The Huanan Seafood Wholesale Market in Wuhan was the
early epicenter of the COVID-19 pandemic. Science, 37716609}, 951-959} purported tc demonstrate
statistically that the Huanan Seafood Wheolesale Market was the epicentre of the early COVID-19 epidemic.
We show that this statistical conclusion is invalid on two grounds: (a) The assumption that a centroid of
early case locations or another simply constructed point is the origin of an epidemic is unproved. (b) A
Monte Carlo test used to conclude that no other lecation than the seafood market can be the origin is
flawed. Hence, the question of the erigin of the pandemic has not been answered by their statistical analysis.

Keywords: centre of point cloud, COVID-19, critique of statistical methods, Monte Carlo test



Remote Pathology Practice

The Time for Remote Diagnostic Pathology in This Digital Era is Now

Casey P. Schukow, DO; Timothy Craig Allen, MD, |D

he coronavirus disease 2019 (COVID-19) pandemic exac-

erbated pathologists” retirement and increased patholo-
gists” burnout, worsening the pathologist shortage. Medicine
suffers from an unprecedented and growing pathologist short-
age impacting hospital systems and their patients within the
United States and worldwide. This shortage continues to erode
pathologists” ability to serve all our patients” diagnostic needs;
however, few immediate solutions are apparent. Digital pathol-
ogy and remote pathology diagnosis have a growing capacity to
improve pathologists” ability to serve our patients. On May 11,
2023, the Centers for Medicare & Medicaid Services (CMS),
which “regulates all laboratory testing (except research) per-
formed on humans in the United States through the Clinical
Laboratory Improvement Amendments (CLIA),"" in coopera-

Hom wnth the Noenartment of Hoalth and Hiiman Sormvdnee corvn.

equipment. Therefore, the remote review of these maten-
als does not require equipment that is essential to being a
separate laboratory, while maintaining the accuracy, reli-
ability, and timeliness of laboratory results.®

As such, pathologists” freedom to practice remotely
remains intact postpandemic.

On May 16, 2023, the College of American Pathologists
(CAP) released an advocacy update summarizing this new
CLIA post-public health emergency guidance (see Table 1),
which supersedes prior CMS directions regarding digital pathol-
ogy and remote practice®® The COVID-19 pandemic spot-
lighted the importance of laboratory medicine in diagnostic
testing for societies and health care systemns, but the pandemic’s
demands simultaneously accelerated an already critical patholo-
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Increasing Telehealth Access Through
Licensure Exceptions
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At the start of the COVID-19 pandemic, temporary regulatory changes were implemented by almost all
states to allow physicians to provide telehealth across state lines. Unfortunately, few of these flexibili-
ties survived the end of the public health emergency.! Physicians and patients are frustrated because
these changes have cut off many patients from their physicians,? which is particularly difficult for pa-
tients with rare illnesses, such as cancer, who may lack local physicians who can treat their condition.3
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Coding undiagnosed rare disease =
patients in health information systems:
recommendations from the RD-CODE project
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Abstract
Background In European Union countries, any disease affecting less than 5 people i ] YES
rare. As expertise is scarce and rare diseases (RD) are complex, RD patients can remair First Diagnostic test Conclusive Diaanosis
years. The period of searching for a diagnosis, called diagnostic delay, sometimes leac symptoms/signs g result? &
when the patient’s disease is impossible to diagnose after undergoing all available in' y
axtensive afforts have heen made ta cunnort the imnlementation nf ORPHA namenr
NO
.
YES
Another test
available?
N——
NO

Diagnostic Research
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Fig. 2 A graphic representation of the workflow toward dlagnosis
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Oncogenic alterations in advanced NSCLC:
a molecular super-highway

Alex Friedlaender'#, Maurice Perol’, Giuseppe Luigi Banna®*, Kaushal Parikh® and Alfredo Addeo®”

Biomarker Research

FDA timeline drugs approval

Fig. 2 FDA timeline of drug approvals Since 2003, there has been a rapld acceleration of drug development and approvals for molecular targeted
theraples in NSCLC. Teday, both kinase Inhibitors and antibody-drug conjugates are approved

Abstract

Lung cancer ranks among the most common cancers world-wide and is the first cancer-related cause of dea
classification of lung cancer has evolved tremendously over the past two decades. Today, non-small cell lung
cer (NSCLC), particularly lung adenocarcinoma, comprises a multitude of molecular oncogenic subsets that ¢
both the prognosis and management of disease.
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Friedlaender et al. Blomarker Research ~ (2024) 1224 Page S of 30
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EMA timeline drugs approval

Fig.3 EMA timeline of drug approvaks. Since 2003, there has been a rapid acceleration of drug development and approvals for molecular targeted
theraples in NSCLC. Teday, both kinase inhibitors and antibody-drug conjugates are approved
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The digital transformation of the healthcare industry:
exploring the rise of emerging platform ecosystems
and their influence on the role of patients
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Fig. 3 Ecosystem visualization of the traditional healthcare industry
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Lymph-node-targeted, mKRAS-specific
amphiphile vaccine in pancreatic and
colorectal cancer:the phasel
AMPLIFY-201 trial

Received: 25 July 2023 A list of authors and their affiliations appears at the end of the paper

Accepted: 11 December 2023
Pancreatic and colorectal cancers are often KRAS mutated and are incurable

when tumor DNA or protein persists or recurs after curative intent therapy.
¥ Check for updates Cancer vaccine ELI-002 2P enhances lymph node delivery and immune
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OPEN A| improves accuracy, agreement
and efficiency of pathologists
for Ki67 assessments in breast

cancer
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The Ki-67 proliferation index (Pl) guides treatn|
inter-rater reproducibility. Although Al tools h:
on pathologists’ work remains understudied. 9
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An intriguing vision for transatlantic collaborative health data

use and artificial intelligence development

Daniel C. Baumgart(®'*

Our traditional approach to diagnosis, prognosis, and treatment, can no longer process and transform the enormous volume of
information into therapeutic success, innovative discovery, and health economic performance. Precision health, i.e, the right
treatment, for the right person, at the right time in the right place, is enabled through a learning health system, in which medicine
and multidisciplinary science, economic viability, diverse culture, and empowered patient’s preferences are digitally integrated and
conceptually aligned for continuous improvement and maintenance of health, wellbeing, and equity. Artificial intelligence (Al) has
been successfully evaluated in risk stratification, accurate diagnosis, and treatment allocation, and to prevent health disparities.
There is one caveat though: dependable Al models need to be trained on population-representative, large and deep data sets by
multidisciplinary and multinational teams to avoid developer, statistical and social bias. Such applications and models can neither
be created nor validated with data at the country, let alone institutional level and require a new dimension of collaboration, a
cultural change with the establishment of trust in a precompetitive space. The Data for Health (#DFH23) conference in Berlin and
the Follow-Up Workshop at Harvard University in Boston hosted a representative group of stakeholders in society, academia,
industry, and government. With the momentum #DFH23 created, the European Health Data Space (EHDS) as a solid and safe
foundation for consented collaborative health data use and the G7 Hiroshima Al process in place, we call on citizens and their
governments to fully support digital transformation of medicine, research and innovation including Al

npj Digital Medicine (2024)7:19; https://doi.org/10.1038/41746-024-01005-y
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Integrity matters in oncology: AORTIC takes a stand against
research misconduct

© The Authorls) 2024

Oncology is a rapidly evolving field globally, with a growing need to maintain research integrity. The African Organization for
Research and Training in Cancer (AORTIC) has initiated a comprehensive training program to enhance research quality and integrity
in African oncology. This program covers topics such as predatory publishing, data manipulation, plagiarism, “paper mills,” gender
equity, and the critical appraisal of clinical trials and meta-analyses beyond statistical significance. This emphasizes the importance
of ethical conduct and responsible research in enhancing cancer care through research. The commitment of the AORTIC serves as a
model for other oncology societies in low- and middle-income countries, highlighting the importance of education and training to
reduce disparities in cancer research and empower African researchers.

BJC Reports; https://doi.org/10.1038/s44276-023-00032-8 characteristics of predatory and hijacked journals as well as their
deceptive tactics used to attract researchers and bypass the peer-
review system, which is a vital component of research. The
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Molecular Testing in Non—Small-Cell Lung Cancer: A Call
to Action

Arani Sathiyapalan, MD, MSc'* and Peter Michael Ellis, MBBS, MMed, PhD'* (5
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It has been nearly 15 years since the IPASS trial first demonstrated the importance of molecular e PN

testing to identify the population of patients with non-small-cell lung cancer (NSCLC) that . A +icle p. 145
benefit from molecularly targeted therapy.' Molecular genomic testing has become more :
widespread since then, with an increasing number of molecular targets and molecularly tar-
geted therapies. As many as 50% of patients with advanced NSCLC are found to have an ac-
tionable oncogenic driver (including KRAS mutations).” In these patients, targeted treatments
with tyrosine kinase inhibitors (TKIs) have been shown to improve overall response rates and  JC0 Oncol Pract 20.7-9

progression-free survival (PFS) and are generally more tolerable than chemo(immuno)therapy. © 2023 by American Society of

Chréical Oncology

Accepted October 25, 2023
Publishad Nowvember 30, 2023

Current clinical guidelines (European Society for Medical Oncology, ASCO) recommend broad-
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Losing Images in Digital Radiology: More than You Think

Catherine Oglevee - Oleg Pianykh
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Multiplex proteinimaging
intumour biology

Natalie de Souza'*?, Shan Zhao'* & Bernd Bodenmiller @'
Abstract

https://doi.org/10.1038/541568-023-00657-4

Tissue imaging has become much more colourful in the past decade.
Advances in both experimental and analytical methods now make it
possible to image protein markers in tissue samples in high multlplex.
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JAMA | Special Communication
A Nationwide Network of Health Al Assurance Laboratories

Nigam H. Shah, MBBS, PhD; John D. Halamka, MD, MS; Suchi Sana, PhD; Michael Pencina, PhD; Troy Tazbaz, BS;
Micky Tripathi, PhD, MPP; Alison Callahan, PhD; Hadey Hildahd, BS; Brian Anderson, MD

Multimedia
IMPORTANCE Given the importance of rigorous development and evaluation standards CME at jamacmelookup.com
needed of artificial intelligence (Al) models used in health care, nationwide accepted
procedures to provide assurance that the use of Al is fair, appropriate, valid, effective, and
safe are urgently needed.
OBSERVATIONS While there are several efforts to develop standards and best practices to
evaluate Al there is a gap between having such guidance and the application of such
guidance to both existing and new Al models being developed. As of now, there is no publicly
available, nationwide mechanism that enables objective evaluation and ongoing assessment
of the consequences of using health Al models in dinical care settings.
CONCLUSION AND RELEVANCE The need to create a public-private partnership to support a
nationwide health Al assurance labs network is outlined here. In this network, community
best practices could be applied for testing health Al models to produce reports on their Author Affiliations: Author
performance that can be widely shared for managing the lifecycle of Al models over time and affilistions are listed at the end of this
across populations and sites where these models are deployed. e,
Corresponding Author: Nigan H.
Shah, MBBS, PhD. Center for
JAMA, dok-10 3001 jama 2023 26930 Biomedical Informatics Research.
Published onine December 20, 2023. 3180 Porter D, 112B, Palo Alto, CA

94305 (nigam@stanford adu)



Figure. Example Reports That Can Be Generated by an Assurance Laboratory
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Challenges and barriers of using large
language models (LLM) such as ChatGPT

for diagnostic medicine with a focus on digital
pathology - a recent scoping review
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Table 2 Key differences between Image-based and Laboratory-
based Diagnostics with a focus on LLM applications

Feature
Data source

Analysis method

Strengths

Limitations

LLM applications

Image-based
diagnostics
Medical images

Visual analysis, image
processing, Al

Non-invasive, rapid, can
visualize anatomical
structures

Subjective, requires
trained specialists, prone
to artifacts

Image analysis, clas-
sification, possibly
segmentation and lesion
characterisation

Laboratory-based
diagnostics

Blood, tissue, other
bodily fluids
Biochemical analysis,
genetic testing, patho-
gen detection

More specific, quan-
titative, can detect
biochemical changes
Invasive, time-consum-
ing, may not be specific
to a single disease
Analysing test results,
predicting disease

risk, identifying new
biomarkers
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