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AI and ML Momentum in Healthcare: 2025 Mid-Year Analysis 

Main takeaway: 2025 is the year AI moved from pilot projects to enterprise-scale across the healthcare 

value chain. Breakthrough generative and multimodal models are now entering human drug trials, writing 

clinical notes in real time, and even assisting U.S. regulators—yet a parallel wave of bias studies, product 

recalls, and legal debates shows that governance and trust remain decisive differentiators. 

1. Breakthroughs That Redefine the Possible 

• AI-designed medicines hit the clinic. Isomorphic Labs, the DeepMind spin-out, disclosed that its 

first two AI-generated small-molecule candidates will begin Phase I studies this summer 

(https://www.hindustantimes.com/…)[1]. 

• Protein design goes generative. Alphabet’s AlphaFold is now joined by Genie, a model that designs 

novel proteins, accelerating lead optimisation and widening druggable space 

(https://coherentsolutions.com/…)[2]. 

• Med-Gemini surpasses 91% on U.S. medical-board questions and interprets 3-D scans natively, 

pointing toward fully multimodal clinical copilots (https://blog.google/…)[3]. 

• Microsoft’s MAI-DxO “chain-of-debate” platform reached 85% diagnostic accuracy—higher than 

published physician averages—showing the power of agentic LLM ensembles 

(https://time.com/…)[1]. 

• Non-invasive population screening advances: retinal-image AI that flags systemic disease 

(Mediwhale) and tumour-stemness scoring that stratifies cancer aggressiveness entered hospital 

use (https://healthcareitnews.com/…)[1]. 

• SandboxAQ released 5.2 million quantum-ready molecular structures as an open dataset, a 

boon for foundation-model training in cheminformatics (https://medpath.com/…)[1]. 

2. Strategic Moves by Leading Healthcare Corporations 

Company 2025 AI Strategy Highlights Expected Impact Citations 
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Johnson & 

Johnson 

Polyphonic digital-surgery ecosystem, 

Nvidia/AWS alliance, $100 M Polyphonic AI 

Fund, 6 000 data scientists 

50% faster surgeon training; 2.6× 

quicker trial enrolment; moat across 

MedTech + Pharma 

[4][5][6] 

Novo Nordisk AI engine that mines multi-omics human data for 

new targets; deep-learning cell-image models 

Higher hit-rate in target ID, accelerated 

lead screening 

[7] 

GSK Enterprise generative-AI program to offset tariff 

exposure; 71% of execs already executing GenAI 

strategy 

Productivity lift across R&D and 

operations 

[8] 

Pfizer / Merck LLMs that predict regulator questions and auto-

draft clinical reports; GenAI for medical writing 

Weeks shaved off submission cycles [9] 

GE 

HealthCare 

Top FDA scorer for AI device authorisations four 

years running; doubling R&D for embedded AI 

sensors 

Edge-analytics imaging platforms drive 

device ASPs 

[10] 

U.S. FDA 

(regulator) 

Internal Elsa LLM and reviewer copilots 

deployed agency-wide; first AI-assisted scientific 

reviews completed 

Shorter medical-device and drug review 

times 

[11][12] 

ASPR/HHS “Equip-A-Pharma” AI-powered domestic 

manufacturing initiative 

Resilient U.S. API supply chains [13] 

 

3. Emerging Tech Trends Shaping the Next Five Years 

1. Generative-documentation at scale. Surveys show all responding health systems have GenAI 

charting pilots under way; HCA’s Google-Augmedix rollout won 90% nurse approval and cuts note 

time to seconds (https://beckerhospitalreview.com/…)[14][15][16]. 

2. Edge-AI in the operating room. Johnson & Johnson MedTech and Nvidia are embedding Holoscan 

IGX modules for sub-50 ms inference on live surgical video, enabling real-time guidance and shared 

OR analytics (https://www.jnj.com/…)[5]. 

3. Algorithmic governance matures. The FDA’s January draft, Artificial Intelligence-Enabled Device 

Software Functions, brings lifecycle, bias-mitigation, and change-control plans into pre-market 

submissions (https://www.complizen.ai/…)[17][18][19]. 

4. AI-optimised clinical trials. Market size is growing 19% CAGR; Novartis, among others, reports 

adaptive-protocol modelling and 10% cycle-time cuts (https://clinicaltrialrisk.org/…)[20][21]. 

5. Focus on bias, safety, and transparency. Studies find 66% of critical injuries missed by common 

deterioration models (https://www.axios.com/…)[22] and treatment recommendations shifting by 

https://beckerhospitalreview.com/%E2%80%A6
https://www.jnj.com/%E2%80%A6
https://www.complizen.ai/%E2%80%A6
https://clinicaltrialrisk.org/%E2%80%A6
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patient demographics alone (https://www.reuters.com/…)[23]; academic labs uncovered “race-

shortcut” features in imaging AI (https://medicine.iu.edu/…)[24]. 

6. Liability and malpractice heat up. Courts contemplate whether doctors, hospitals, or developers 

are liable when AI errs; plaintiff firms now subpoena model audit logs in discovery 

(https://brandonjbroderick.com/…)[25][26][27][28][29]. 

4. Major 2025 Announcements Worth Watching 

• Google I/O 2025: Gemini-based imaging and clinical-workflow APIs now in early-access on Vertex 

AI (https://cloud.google.com/…)[1]. 

• Microsoft Cloud for Healthcare integrates MAI-DxO under private-preview agreements with top 

health systems (https://time.com/…)[1]. 

• FDA device list passes 1 000 AI products, then goes dark, triggering transparency debate 

(https://www.statnews.com/…)[30]. 

• FDA draft guidance comment period open until April 7, 2025—developers are already lobbying 

for lighter controls on low-risk algorithms (https://www.raps.org/…)[31]. 

5. Successes, Failures, Concerns, Opportunities 

Success stories 

• J&J’s AI video-analysis halves surgeon learning curves and positions the firm as platform owner for 

surgical innovation[4][5]. 

• SandboxAQ’s open molecule dataset democratises quantum-inspired drug design[1]. 

• HCA-Google ambient notes pilot demonstrates that GenAI can deliver measurable clinician-

experience ROI[15]. 

Set-backs and warnings 

• Internal whistle-blowers say FDA’s new Elsa tool still fails basic tasks, raising fears of “regulatory 

drift”[32]. 

• AI/ML-enabled devices experience proportionally more recalls—50% stem from software-design 

errors[33]. 

• Clinical-risk models miss two-thirds of deterioration events in validation studies[22]. 

Opportunities now in play 

https://www.reuters.com/%E2%80%A6
https://medicine.iu.edu/%E2%80%A6
https://brandonjbroderick.com/%E2%80%A6
https://cloud.google.com/%E2%80%A6
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• Hospitals see double-digit margin lift potential from GenAI automation of prior authorisation and 

revenue-cycle bottlenecks[34]. 

• Edge-AI platforms could create vendor-neutral “app stores” for real-time analytics inside the OR, 

lowering integration friction for startups[35][5]. 

• Regulatory clarity (draft guidance + bias principles) rewards early adopters that build robust 

monitoring and MLOps pipelines into product design[17][19][36]. 

Outlook 

The second half of 2025 will pivot on execution: organisations able to pair state-of-the-art models with 

rigorous post-deployment monitoring, bias audits, and clear accountability chains will outpace peers still 

stalled in pilot purgatory. With regulators, litigators, and payers all sharpening their focus on AI 

performance, trustworthy AI—not just AI—has become the defining competitive edge in pharma, biotech, 

devices, and provider systems alike. 

Summary 

• Generative and multimodal AI are now entering clinical trials and the operating room. 

• Johnson & Johnson, Novo Nordisk, GSK, Pfizer, Merck, GE HealthCare and the FDA itself made 

the most consequential strategic AI moves this year. 

• Key trends: ambient clinical documentation, edge-AI surgery, adaptive trials, governance 

frameworks, bias mitigation, and evolving malpractice law. 

• Successes (surgeon training, documentation, open data) are balanced by failures (regulator tool 

glitches, recall spikes, biased care). The winners will combine technical excellence with 

transparent, lifecycle-based oversight. 
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