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AI-driven precision medicine

Where healthcare becomes more
personalised, predictive and data-driven



What is precision medicine?

• Precision medicine aims to 

tailor prevention, diagnosis and 

treatment to the characteristics 

of each patient.

• Traditional medicine often 

treats patients based on broad 

averages.

• Precision medicine uses patient-

specific information, such as 

genes, biomarkers, imaging and 

clinical history.

• AI can help analyse these 

complex datasets faster and 

more consistently.

• The aim is not just to treat 

disease, but to understand 

which treatment is most likely to 

work for which patient.
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vs

A shift from averages to individuals

Traditional vs. precision medicine

A shift from averages to individuals

Asks:

“What usually works for this disease?”

Treatment is based on studies of groups of patients 
with the same condition.

Asks:

“What is most likely to work for this patient?”

Treatment is tailored to the individual based on their 
unique characteristics.

              
              
               Standard treatment for the average patient

             
       Personalised treatment for the individual

Based on population averages from 
               clinical trials

Based on genetic, clinical, lifestyle and
              environmental data

May work well for some, less well 
               (or not at all) for others

Greater chance of effectiveness and better
             outcomes

Higher chance of side effects or 
              ineffective treatment

Fewer side effects and more efficient care

Precision medicineTraditional medicine

One -size - fits -most -approach Right treatment, right patient



Why AI matters in precision medicine

AI is useful because precision medicine 

depends on linking many different data types.

• Genomics: identifies mutations and 

inherited risk.

• Pathology: analyses tissue and tumour 

characteristics.

• Imaging: detects disease patterns and 

treatment response.

• Biomarkers: helps predict which therapy 

may work.

• Clinical records: adds medical history, 

treatment patterns and outcomes.

AI can combine these signals into risk scores, 

treatment recommendations or trial-matching 

tools. Reviews in precision oncology highlight 

the role of AI and multi-omics integration in 

biomarker discovery, disease understanding 

and treatment selection.
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Source: Chang, T.-G., Park, S., Schäffer, A.A., Jiang, P. & Ruppin, E. Hallmarks of artificial intelligence contributions to precision oncology. Nature Cancer (2025)

Collaboration among key stakeholder groups for AI -driven patient benefit

• Clarify the true unmet 
clinical need

• Learn Al models

• Use and evaluate Al 
models

• Provide feedback to 
developers and 
regulatory agency

• Lead clinical trials

• Develop Al models

• Train clinicians

• Educate patients

• Facilitate prospective 
studies and clinical trials

• Adapt Al-related 
regulatory framework

• Publish more clinical 
validation data

• Facilitate Al-related 
insurance coverage

• Quantify Al-driven 
patient benefit

• Understand Al models

• Participate in 
clinical trials

• Disseminate Al 
advancements

• Consent to data 
collection and sharing

• Develop Al models

• Refine prototype 
Al models

• Design Al-based 
new drugs



Oncology is one of the clearest early use cases for 
AI-driven precision medicine

• Cancer is highly heterogeneous, which 

means patients with the same cancer type 

can respond differently to treatment.

• Precision oncology already uses 

biomarkers and genomic profiling to guide 

therapy selection.

• AI can help integrate tumour genomics, 

imaging, pathology and clinical data.

• Potential use cases include earlier 

detection, recurrence prediction, 

treatment selection and trial matching.

• Reviews of AI in precision oncology 

highlight applications across prevention, 

diagnosis, biomarker discovery, treatment 

optimisation and monitoring.
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Clinically 
rapidly 
advancing

Clinically 
emerging

Clinically 
widely 
a dopted H4: Patient 

outcome 
prediction

H5: Treatment 
planning and 

monitoring

H6: Clinical 
trial design and 

matching

H7: Develop 
new response 

biomarkers

H8: Identifying 
effective treatment 

combinations
H9: Discovering 

new cancer 
vulnerabilities

H10: 
Designing 
new drugs

H1: Cancer 
screening

H2: Cancer 
detection

H3: Cancer 
profiling

Source: Chang, T.-G., Park, S., Schaffer, A.A., Jiang, P. & Ruppin, E. Hallmarks of artificial intelligence contributions to precision oncology. Nature Cancer (2025)



Pharma is using AI to improve drug development

• AI has the potential to shorten drug 

development timelines in an 

optimistic scenario. Also with more 

efficient processes, cost per 

approved drug is estimated to 

come down significantly in an ideal 

AI-powered drug discovery world.

• However, clinical trials remain the 

primary bottleneck, with timelines 

anchored by human biology, 

patient variability, and regulatory 

requirements.

• As a result, most benefits today are 

concentrated in early discovery, 

with limited proven impact on late-

stage clinical outcomes.

• Overall, AI is improving efficiency at 

the front-end, but full pipeline 

disruption depends on clinical 

validation and advances in biology.
Sources: BIO, Informa Pharma Intelligence, IQVIA, Tufts CSDD, peer-reviewed studies (2015–2026), company disclosures (Insilico, Exscientia), and industry reports. 
Assumptions: AI pathway reflects forward-looking estimates; early-stage acceleration supported by case studies, while end-to-end timelines remain constrained by clinical 
and regulatory requirements. Success rate improvements are primarily driven by better target selection, not guaranteed clinical outcomes. Estimates reflect best-case 
integration of AI across the full drug discovery stack



Learn More

Continue the AI-Driven Precision Medicine Conversation
AI is accelerating the shift towards more personalised healthcare. The full publication explores where value may emerge 

across the healthcare value chain, key growth drivers, and the risks investors should monitor.

Be selective

The theme is becoming 

more investible, but 

adoption is likely to 

develop in stages.

Look beyond drug 

discovery

Opportunities may 

emerge across different 

venues.

Manage the risks

Regulatory hurdles, 

clinical validation and 

data privacy remain key 

constraints.

In the full publication

• Maturity framework and timing assessment

• Value-chain opportunity map

• Bull, base and bear scenario analysis

• Key risks across regulatory, clinical and commercialisation risks

• Portfolio implementation considerations

This material is intended as a teaser summary only and does not constitute investment advice, an offer, recommendation or solicitation. 

Please refer to the full publication and consult your Relationship Manager before making any investment decision.

Speak to your client 
advisor for the full 
AI -Driven Precision 
Medicine thematic 

publication



General

This document contains material based on publicly available information. Although every reasonable care has been taken to ensure the accuracy and objectivity of the information contained in this document, 

United Overseas Bank Limited (“UOB” and together with its affiliates, the “UOB Group”) makes no representation or warranty as to, neither has it independently verified, the accuracy or completeness of such 

information (including any valuations mentioned). The UOB Group neither represents nor warrants that this document is sufficient, complete or appropriate for any particular purpose. Any opinions or predictions 

reflect the writer’s views as at the date of this document and may be subject to change without notice. The information contained in this document, including any data, projections and underlying assumptions, 

are based on certain assumptions, management forecasts and analysis of known information and reflects prevailing conditions as of the date of publication, all of which are subject to change at any time 

without notice. 

Forward-looking statements, projections and forecasts are inherently subject to significant uncertainties and contingencies and may differ materially from actual outcomes. Past performance figures are not 

indicative of future results.

Not  an  offer  or  solicitation

The views and information in this document are strictly for general information only, should not be considered as, or a substitute for, professional advice, and are not prepared for any specific objectives or 

situations and/or to address the needs of any specific person or circumstance. 

This document should not be regarded as an offer or solicitation to transact in any product mentioned. Before deciding to invest in any product mentioned, please seek advice from your financial, legal, tax or 

other appropriate advisers on the suitability of the product for you, taking into account your specific investment objectives, financial situation or particular needs (to which this document has no regard). If you do 

not wish to seek such advice, please consider carefully whether any product mentioned is suitable for you.

Risks

An investment in any product mentioned in this document may carry different risks of varying degrees, including credit, market, liquidity, legal, cross-jurisdictional, foreign exchange and other risks (including the 

risks of electronic trading and trading in leveraged products). Nothing in this publication constitutes accounting, legal, regulatory, tax, financial or other advice. Please speak to your financial, legal or other 

appropriate adviser to understand the risks involved and whether it is appropriate for you to assume such risks before investing in any product. Any description of investment products is qualified in its entirety by 

the terms and conditions of the investment product and if applicable, the prospectus or constituting document of the investment product.

No  Valuation

Product valuations in this document are only indicative and do not represent the terms on which new products may be entered into, or existing products may be liquidated or unwound, which could be less 

favourable than the valuations indicated herein. These valuations may vary significantly from those available from other sources as different parties may use different assumptions, risks and methods.

No  Liability

The UOB Group shall not be liable for any loss or damage howsoever arising as a result of any person acting or refraining from acting in reliance on any information, opinion, prediction or valuation contained 

herein. The UOB Group may have an interest in the products mentioned in this document including but not limited to, marketing, dealing, holding, acting as market-makers, performing financial or advisory services, 

acting as a manager or co-manager of a public offering, of persons mentioned in this document. The UOB Group may also have alliances, contractual agreements, or broking, investment banking or any other 

relationships for the provision of financial services, with any product provider mentioned in this document. The UOB Group may have issued other reports, publications or documents expressing views which are 

different from those stated in this document and all views expressed in all reports, publications and documents are subject to change without notice.

Important Notice and Disclaimers 
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Others

Unless you are notified otherwise by UOB, UOB deals as a principal in any transaction which UOB has been instructed to effect, other than transactions relating to securities traded on an exchange, unit trusts 

and funds on your behalf where UOB acts as your agent.

Singapore . This document and its contents are intended for Accredited Investors (as defined in Section 4A of the Securities and Futures Act 2001 of Singapore).

This advertisement has not been reviewed by the Monetary Authority of Singapore.

Hong  Kong . This document and its contents are intended for "professional investors" (as defined in the Securities and Futures Ordinance (Chapter 571 of the Laws of Hong Kong) (the "SFO") and its subsidiarity 

legislation) ("Professional Investors"). Shares or debentures in a company may not be offered or sold in Hong Kong, by means of any document, other than (i) to Professional Investors; or (ii) in other circumstances 

which do not result in the document being a “prospectus” within the meaning of the Companies (Winding Up and Miscellaneous Provisions) Ordinance (Chapter 32 of the Laws of Hong Kong)(the “CWUMPO”) or 

which do not constitute an offer to the public within the meaning of the CWUMPO.  Unless permitted to do so under the laws of Hong Kong, no person may issue or have in his/her possession for the purpose of 

issue, or will issue, or have in his/her possession for the purposes of issue, any advertisement, invitation or document relating to the securities, structured products or interests in collective investment schemes 

whether in Hong Kong or elsewhere, which is directed at, or the contents of which are likely to be accessed or read by, the public of Hong Kong, other than with respect to the securities, structured products or 

interests in collective investment schemes that are or are intended to be disposed of only to persons outside Hong Kong, or only to Professional Investors.  

WARNING: The contents of this document have not been reviewed by any regulatory authority in Hong Kong. You are advised to exercise caution in relation to this document.  If you are in any doubt about any of 

the contents of this document, you should obtain independent professional advice. 

This document may only be distributed in countries where its distribution is legally permitted. This document is not directed to any person in any jurisdiction where (by reason of that person’s nationality, residence 

or otherwise) such publications are prohibited. This document may contain proprietary information of UOB (or its product providers) and may not be reproduced or disseminated in whole or in part without UOB’s 

prior consent. If there is any inconsistency, or any difference in meaning between the English version and any translation of this document, the English version shall apply and prevail.

United Overseas Bank Limited. Co. Reg. No. 193500026Z 

United Overseas Bank Limited is a licensed bank in Hong Kong and is a registered institution in respect of Types 1 (Dealing in Securities) and 4 (Advising on Securities) regulated activities under the SFO.

Important Notice and Disclaimers 
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