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Opinion

Al's Threat to the Medical Profession

The Authors Guild and 17 authors recently filed a suit
against OpenAl for copyright infringement of their works
of fiction on behalf of writers whose works were used
totrain GPT. The complaint states that “Defendants then
fed Plaintiffs’ copyrighted works into their...algorithms
designed to output human-seeming text responses” and
that “at the heart of these algorithms is systematic theft
onamass scale.” How different is this situation from the
developments in medicine where physicians are giving
away their knowledge to artificial intelligence (Al) on a
voluntary basis and spend hours of valuable research
time sharing expert knowledge with Al systems. Al has
entered the medical field so rapidly and unobtrusively
thatit seems asif its interactions with the profession have
been accepted without due diligence or in-depth con-
sideration. It is clear that Al applications are being de-
veloped with the speed of lightning, and from recent
publications it becomes frightfully apparent what we are
heading for and not all of this is good. Al may be ca-
pable of amazing performance in terms of speed, con-
sistency, and accuracy, but all of its operations are built
on knowledge derived from expertsin the field. We here
follow the example of the kidney pathology field to il-
lustrate the developments, emphasizing that this field
is only exemplary of other fields in medicine.
Numerous pathologists around the world are anno-
tating tissue specimens to feed the algorithms, and it is
not uncommon that up to 100 000 annotations are
needed before an algorithm can recognize basic subunits
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suchas aglomerulus.! Following this enormous effort, the
algorithmwilldoitsjobinaninstant. Thereis the assump-
tion that algorithms may soon be used to perform the te-
dious tasks that are regarded as time-consuming and not
challenging intellectually, saving precious time. It is con-
ceivable that in the near future, pathologists will not only
receive scanned slides of kidney biopsies, but that these
will be accompanied by a listing that features data such
as the number of glomeruli and area of interstitial fibro-
sis. With this information readily at hand, the pathologist
would only have to focus on the more complex lesions to
generate a diagnosis (Figure).

The drawback of this situation is that if pathologists
are no longer required to evaluate the basic histology ele-

ments themselves, the skill to do so will gradually be lost.
What is the disadvantage and why wouldn't it just be
time-saving and helpful to provide data in areas where
we know that pathologists show a certain degree of in-
terobserver variability anyway?? It is often pointed out
that a huge advantage of using Al for the evaluation of
tissue slides is its consistent and unbiased perfor-
mance; however, there is evidence indicating that Al al-
gorithms also experience interobserver variability and dif-
ferent performance rates.> One important hazard is that
by moving the basic elements from the kidney biopsy lit-
erally out of the pathologist's view, these will receive less
and less attentionin the day-to-day practice of clinical pa-
thology and, thereby, the real intelligence of the basic ar-
chitecture of the kidney will diminish.

In particular, inareas where an expert kidney patholo-
gist is not available, Al-generated output may soon be-
come the standard, accelerating the process of the Al-
only situation even more. And Al-driven pathology will be
amazingly cheap. Arecent review reports that 27 articles
onAlin kidney pathology were followed by the release of
free-to-use tools, and that this practice is spreading more
and more.* The advantageis a growing access for users to
tools that would cost pathologists many hours of scoring.
Such tools can now be used by anyone who needs them
without additional charges and with instant availability.
Legislation and regulatory requirements will probably slow
down the drift toward Al-only pathology briefly, but ac-
celerators of this process include that Al-driven pathol-
ogy will be available 24/7 and will gener-
ate consistent data that are undebatable
because there is no alternative expertise
to form the basis for any debate.

With allthese developments, it seems
inevitable that we are heading toward a
medical world that is essentially based on
inputand output. For pathology, theinput
will remain a tissue sample, although the
workup will change because Al does not
need the traditional histological stainings
towork with; it can just as well work inastain-independent
way.® Output s defined by clinical measures. A very impor-
tant shift in Al-driven vs human-driven pathology, based
onaninput-output philosophy, isencompassed by the de-
velopment of Al defining areas of interest in tissue speci-
mens through unsupervised strategies, by which a specific
pixel pattern is determined that has a certain relation to
clinical outcome. An advantage may be that whereas pa-
thologists are constrained by previously established cat-
egories and classes, the Al approach may identify certain
patterns that are not yet recognized by pathologists. By
leaving out the traditional histological nomenclature and
using self-learning algorithms to gather any kind of data
fromtissue, Al observations become surrogate markers for

JAMA February 13,2024 Volume 331, Number 6

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Leiden University Libraries user on 02/19/2024

4an


https://authorsguild.org/app/uploads/2023/12/Authors-Guild-OpenAI-Microsoft-Class-Action-Complaint-Dec-2023.pdf
mailto:i.m.bajema@umcg.nl
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.0018

472

Opinion Viewpoint

Figure. Whole Slide Image of Kidney Biopsy in Artificial Intelligence (Al)
Staining Accompanied by Al-Generated Data

No. of glomeruli: 23

Global sclerosis: 4

Segmental sclerosis detected: No

GBM changes detected: No

Crescents detected: No

Endocapillary hypercellularity: 2%

Podocyte density: 86.8 (below normal value)
Mesangial hypercellularity (maximum): 5

Adhesions: No

Interstitial fibrosis: 17.4%

Tubular atrophy: 13.9%
Inflammation, area: 12.1%
Inflammatory cells detected: Lymphocytes (82%)

Granulocytes (1.2%)
Plasma cells (3.5%)
Undetermined (13.3%)
IF/IH: Still in process
EM: Still in process

The staining symbolizes a new, not currently used stain developed for Al
purposes. EM indicates electron microscopy; GBM, glomerular basement
membrane; and IF/IH, immunofluorescence/immunohistochemistry.

outcome, translating a not further defined inputinto an output focused
on clinical decision-making only, without any knowledge of the patho-
genic processes in between. It can only be hoped that humans will be
ableto catch up with the newly defined constructs as long as the knowl-

edge of real histology is still there. For the moment, it is possible that
theinput-output strategy may result in new hypotheses about disease
mechanisms, perhaps even allowing for proof-of-concept clinical trials.
Indeed, the current era could benefit from new ideas that Al brings be-
causeit literally is thinking “out of the box" and provides constructs that
we had never thought of before. But the other side is that if we fail to
understand the processes underlying the newly defined constructs gen-
erated by Al, no logical treatment to change the correlative outcome
can be developed. The remaining question is which concept is proven
ina proof-of-concept trial based on histological constructs without any
meaning. Recent studies making use of unsupervised machine learn-
ing have identified tissue areas that have no names in traditional kid-
ney pathology,®” but very little effort was made to understand them,
questioning whether the new ideas and hypotheses that Al brings will
be used for scientific interest or just taken for granted.

We should realize that if this is allowed to move on, the near
future will be characterized by rapidly decreasing knowledge about
the pathogenesis underlying disease development. Once we come
to astage where output is defined in the black box that is fed by in-
put, and this black box contains constructs that are no longer con-
sistent with previously defined entities, most of today's knowl-
edge on disease mechanisms will be forgotten and we will be ruled
by systems that only focus on intervention strategies that will pro-
vide the best possible outcome.

This era will show a decrease inintellectual debates among col-
leagues, a sign of the time that computer scientists have already
warned us about. While authors of literature are fighting for regu-
lations to control the usage of Al in art, physicians should contem-
plate how to take advantage of the potential benefits from Alin medi-
cine without losing control over their profession. With the issue of
alandmark Executive Order®in the US to ensure that America leads
the way in managing the risks of Al and the EU becoming the first
continent to set clear rules® for the use of Al, physicians should re-
alize that keeping Al within boundaries is essential for the survival
of their profession and for meaningful progress in diagnosis and un-
derstanding of disease mechanisms.

ARTICLE INFORMATION

Published Online: January 19, 2024.
doi:10.1001/jama.2024.0018

Conflict of Interest Disclosures: Dr Kronbichler
reported receiving grants from CSL Vifor and
Otsuka Pharmaceutical and personal fees from CSL
Vifor, Otsuka Pharmaceutical, Walden Biosciences,
Delta4, GlaxoSmithKline, and AstraZeneca.

Dr Bajema reported receiving personal fees from
Boehringer Ingelheim, Aurinia, GlaxoSmithKline,
Hansa, Vera Therapeutics, Toleranzia, and Vifor.

No other disclosures were reported.

REFERENCES

1. Bouteldja N, Klinkhammer BM, Biilow RD, et al.
Deep learning-based segmentation and
quantification in experimental kidney

histopathology. J Am Soc Nephrol. 2021;32(1):52-68.

doi:10.1681/ASN.2020050597

2. Wilhelmus S, Cook HT, Noél LH, et al.
Interobserver agreement on histopathological

JAMA February 13,2024 Volume 331, Number 6

lesions in class Il or IV lupus nephritis. Clin J Am Soc
Nephrol. 2015;10(1):47-53. doi:10.2215/CJN.
03580414

3. Girolami |, Pantanowitz L, Marletta S, et al.
Artificial intelligence applications for
pre-implantation kidney biopsy pathology practice:
a systematic review. J Nephrol. 2022;35(7):1801-
1808. doi:10.1007/s40620-022-01327-8

4. Cazzaniga G, Rossi M, Eccher A, et al. Time for

a full digital approach in nephropathology:

a systematic review of current artificial intelligence
applications and future directions. J Nephrol.
Published September 28, 2023. doi:10.1007/s40620-
023-01775-w

5. Bouteldja N, Holscher DL, Klinkhammer BM,

et al. Stain-independent deep learning-based
analysis of digital kidney histopathology. Am J Pathol.
2023;193(1):73-83. doi:10.1016/j.ajpath.2022.09.011

6. Lee J, Warner E, ShaikhouniSS, et al.
Clustering-based spatial analysis (CluSA) framework
through graph neural network for chronic kidney

disease prediction using histopathology images.
Sci Rep. 2023;13(1):12701. doi:10.1038/s41598-023-
39591-8

7. Lee J, Warner E, Shaikhouni S, et al; C-PROBE
Study. Unsupervised machine learning for
identifying important visual features through
bag-of-words using histopathology data from
chronic kidney disease. Sci Rep. 2022;12(1):4832.
doi:10.1038/541598-022-08974-8

8. The White House. Executive order on the safe,
secure, and trustworthy development and use of
artificial intelligence. Accessed January 11, 2024.
https://www.whitehouse.gov/briefing-room/
presidential-actions/2023/10/30/executive-order-
on-the-safe-secure-and-trustworthy-
development-and-use-of-artificial-intelligence/

9. European Parliament. Artificial Intelligence Act.
Accessed January 11, 2024. https://www.europarl.
europa.eu/RegData/etudes/BRIE/2021/698792/
EPRS_BRI(2021)698792_EN.pdf

jama.com

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Leiden University Libraries user on 02/19/2024


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.0018?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.0018
https://dx.doi.org/10.1681/ASN.2020050597
https://dx.doi.org/10.2215/CJN.03580414
https://dx.doi.org/10.2215/CJN.03580414
https://dx.doi.org/10.1007/s40620-022-01327-8
https://dx.doi.org/10.1007/s40620-023-01775-w
https://dx.doi.org/10.1007/s40620-023-01775-w
https://dx.doi.org/10.1016/j.ajpath.2022.09.011
https://dx.doi.org/10.1038/s41598-023-39591-8
https://dx.doi.org/10.1038/s41598-023-39591-8
https://dx.doi.org/10.1038/s41598-022-08974-8
https://www.whitehouse.gov/briefing-room/presidential-actions/2023/10/30/executive-order-on-the-safe-secure-and-trustworthy-development-and-use-of-artificial-intelligence/
https://www.whitehouse.gov/briefing-room/presidential-actions/2023/10/30/executive-order-on-the-safe-secure-and-trustworthy-development-and-use-of-artificial-intelligence/
https://www.whitehouse.gov/briefing-room/presidential-actions/2023/10/30/executive-order-on-the-safe-secure-and-trustworthy-development-and-use-of-artificial-intelligence/
https://www.whitehouse.gov/briefing-room/presidential-actions/2023/10/30/executive-order-on-the-safe-secure-and-trustworthy-development-and-use-of-artificial-intelligence/
https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/698792/EPRS_BRI(2021)698792_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/698792/EPRS_BRI(2021)698792_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/698792/EPRS_BRI(2021)698792_EN.pdf
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.0018

