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Trustworthy Al for safe medicines

M Check for updates

he pharmaceutical industry is rapidly
adopting new and evolving applica-
tions of artificial intelligence (Al), and
so we concur with the point made by
Hines et al. (Nat. Rev. Drug Discov. 22, 81-82;
2023)'thatthereisaneed for regulatory agen-
ciesandindustryto collaborate towards estab-
lishing a safety framework for this transition.
However, the specifics of suchaframework are
yet to be defined. Here, we present our view
of critical features of a potential regulatory
framework for pharmaceutical applications
of Al that improve understanding of the
benefit-risk ratio of a medicinal product.
We use pharmacovigilance as an example
toillustrate our view, asitisafield thatis both
well established and well regulated, but also
one withmatured usage of routinely collected
healthcare data’ but only emerging experi-
ence with Al applications. Our view overlaps
with the view of Hines et al.!, particularly inour
shared emphasis on a risk-based regulatory
framework that implements proportionate
precautionary measures to enable responsi-
ble innovation. We consider, however, that
anindustry-wide risk-based framework must
grade requirements according to risk level
and harmonize with existing pharmaceutical
regulation, and should not require regulatory
accesstothe underlying algorithms and data-
sets, particularly considering more effective
alternatives.

Developing arisk-based framework
for Al

Grading requirements according torisk level.
We concur with Hines et al." that regulatory
requirements should reflect the risk level
of pharmaceutical Al. Although the authors
focus on Al applications affecting the risk—
benefit ratio of medicines, we note here the
broaderimportance of establishing consistent
enterprise-wide categorization based on the
use context. Whereas high-risk applications
shouldbe subject to rigorous quality manage-
ment standardized by industry regulators,
low-risk applicationsinresearch and discovery
that do not affect patient rights or interests
only need to conformto good machinelearn-
ing practice In either case, Al applications
should not increase overall risk relative to
relevant human benchmarks. This approach

willavoid unnecessary compliance costs, fre-
quently cited as inhibiting innovation®, and
encourageinvestmentin the growing Al-based
drug discovery ecosystem.

Harmonization with existing pharmaceuti-
cal regulation. In establishing a regulatory
framework as Hines et al. propose', we note
thatsectoral harmonizationis criticallyimpor-
tant: weargue thatitisimperative that the reg-
ulation of pharmaceutical Al is subsidiary to
the existing pharmaceutical regulatory infra-
structure, which already has sophisticated
systems of control and validation in place. By
contrast, ahorizontal approach thatimposes
uniformregulations on Alapplicationsacross
fields risksimposinginapt regulations onthe
specificneeds of the pharmaceutical industry,
as well as creating regulatory conflicts and
uncertainty.

Instead, the industry requires clarity and
regulatory harmony on the benefit-risk crite-
ria of using Alin pharmacovigilance, particu-
larly where Al is furthering understanding of
the benefit-risk profile of a medicinal prod-
uct. Regulatory mechanisms must also be suit-
ably agile to keep pace with the evolution of
pharmaceutical AlI*°. We look forward to this
question being further pursued throughinter-
national collaborative working groups such as
the Council for International Organizations of
Medical Sciences (CIOMS) Working Group on
Alin Pharmacovigilance.

Assuring safe and trusted use. We propose
that safe process oversight should focus on
the outcomes of validation measures, whichis
anestablished practice across the drug devel-
opment lifecycle. Whilst we recognize the
regulatory authorities’ obligation to ensure
safety and transparency, requiring regulatory
access toalgorithms and datasets as proposed
by Hines et al.' is neither necessary nor suf-
ficient for this purpose. Furthermore, such
requirements could inhibit innovation.

We believe the key motivation for requir-
ing ‘white box’ access is to render a process
explainable or interpretable®. However,
there is a reason this is not the focus of cur-
rent pharmaceutical regulation: although we
cannot predict everything about amedicine’s
mechanism of actionin areal-world scenario,

we cannevertheless ensure its safety and effec-
tiveness through empirical testing and moni-
toring. We can trust medicines, therefore,
because we trust the rigorous process that
validates them. We assert that the same prin-
cipleshould apply to applications of Alin the
pharmaceuticalindustry: regulatory scrutiny
should focus on validating and monitoring the
outcomes of a process for safety, reliability
and effectiveness. Validation (as described
above) is not particularly helped by access to
algorithms or datasets’, which would not nec-
essarily indicate how safe a pharmaceutical
application of Al is.

Safety validation can adequately rely upon
‘black box’ assessment, which does not require
accesstoalgorithms or data®, complemented
withmethodological transparency, to guaran-
tee medicine safety without adversely affect-
ing innovation. Focusing on methodological
transparency and outcome validation has
importantadvantages: itimproves the repro-
ducibility of findings (per an assessment of
150 real-world data cases®), and it enables
developers touse training datasets that evolve
over time without having to store all data cen-
trally or to lock their algorithms whilst data
accrues*’. Regulators might still need some
insight into datasets to ensure that they are
methodologically sound, but this is possible
through transparency toolssuch as datasheets
and summaries'.

Furthermore, the direct focus on access
to algorithms and data by Hines et al.' seems
anachronistic in view of a desired move
towards a quality-management approach
that will facilitate risk-based innovation,
maximizing appropriate use of data, wher-
everitresides.Italso conflicts with the current
regulatory use of decentralized datanetworks,
such as the FDA’s Sentinel Initiative and the
DARWINEU platform, which represent unique
and potentially rich resources for advancing
pharmacovigilance through Al-based tech-
nologies. An insistence on white box inspec-
tion would require centralizing data and
therefore rule out these valuable resources
for pharmacovigilance. Insofar as Hines et al.!
represent the views of the European Medicines
Agency (EMA), it would be in the interest of
the pharmacovigilance regulatory ecosystem
for the EMA to engage actively with industry
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(as well as representative bodies, like the
CIOMS) to achieve the kind of harmonized,
pro-innovation framework described above.

Conclusion

In a recent survey, global pharmaceutical
companies cited regulatory and compliance
concerns as one of the top reasons for not
implementing AP. Although we are in broad
agreement with Hines et al.' about the need
foracoherentandrisk-based system of regula-
tion, we suggest refinements to the specifici-
tiesof such asystem, with aview to unlocking
the potential of Al and enabling proportion-
ate and context-appropriate protections for
patient safety.

Note added in proof

The authors acknowledge and welcome the
EMA’s decision to join the ongoing CIOMS
working group on Al, which occurred after
acceptance of this publication, and look for-
ward to active discussionsin this forumin the
future. The need for international alignment

for a coherent, risk-based regulatory frame-
work remains a priority, and we encourage
the EMA to engage with the pharmaceutical
industry to ensure a harmonized approach
moving forward.
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