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1. Abstract 
Artificial intelligence (AI) has moved from theoretical possibility to clinical reality. But what comes next? This article projects the 

evolution of medical AI over the next decade (2026–2035). We argue that the field will undergo three fundamental shifts: (1) from 

narrow, task-specific models to generalist medical AI capable of handling diverse data types and clinical scenarios; (2) from passive 

prediction to prescriptive and interventional AI that recommends actions and, increasingly, executes them under human supervision; 

and (3) from a tool-centric to a partnership paradigm in which AI and clinicians form co-pilot relationships, with AI handling pattern 

recognition and routine cognitive tasks while physicians focus on clinical reasoning, ethics, and empathy. We explore emerging 

capabilities: multimodal foundation models, causal AI for counterfactual reasoning, reinforcement learning from clinician feedback, 

and embodied AI for robotics and procedures. We then examine disruptive implications for medical education (what must be taught 

differently), healthcare economics (who pays for AI augmentation), regulation (adaptive vs. locked algorithms), and health equity 

(the risk of a two-tiered AI/non-AI medical system). We conclude with concrete recommendations for researchers, clinicians, 

policymakers, and patients to shape a future that is not simply AI-driven, but human-centered. 

 
2. Keywords: Artificial intelligence, Future of medicine, 

Foundation models, Clinical AI, Human-AI collaboration, 

Medical education, Healthcare policy, Algorithmic fairness 

 

3. Introduction 
As of 2026, artificial intelligence has achieved several 

milestones once considered futuristic: 

 

• FDA-cleared AI systems are used in radiology, 

cardiology, neurology, and ophthalmology, with over 

900 approved devices globally. 

• Large language models (LLMs) pass the US Medical 

Licensing Examination (USMLE) with scores in the 85th-

95th percentile [1-13]. 

• Ambient AI documentation reduces physician clerical 

burden by 30-60% in early-adopting health systems. 

• AI-discovered drug molecules have entered Phase III 

trials for fibrosis, cancer, and rare genetic diseases. 

• Computer vision systems guide laparoscopic surgery by 

segmenting critical anatomy in real time. 

 

Yet the gap between what AI can do and what it routinely 

does in clinical practice remains vast. Most AI tools are used 

in fewer than 5% of eligible patient encounters. Physicians 

remain skeptical, regulators are cautious, and reimbursement 

models are fragmented [14-19]. 

 

This article does not recapitulate current applications 

 

 

KOS Journal of AIML, Data Science, and Robotics 

https://kelvinpublishers.com/journals/aiml-data-science-robotics.php 



Volume 2 | Issue 1                                              Research Article                                        https://kelvinpublishers.com/ 

 

 
2 

(reviewed elsewhere extensively). Instead, we ask: What will 

medical AI look like in 2035? We base our projections on 

current research trajectories, expert consensus from Delphi 

studies, and analogy with previous technological 

transformations (e.g, the adoption of electronic health 

records, genomic medicine, minimally invasive surgery) [20-

32]. 

 

We organize the future into three eras: Near-future (2026-

2028): Consolidation and integration; Mid-decade (2028-

2032): Emergence of generalist AI; Long-term (2032-2035 

and beyond): prescriptive AI and partnership. 

 

4. Shift One: From Narrow to Generalist 

Medical AI 
4.1. The limitations of task-specific models 

Current medical AI is narrow. A model trained to detect 

pneumothorax on chest X-ray cannot answer a clinical 

question about medication dosing. A sepsis prediction model 

cannot interpret pathology slides. This fragmentation is a 

major barrier to adoption: physicians do not want to learn 50 

different AI tools, each with its own interface, alert style, and 

failure mode [33-43]. 

 

4.2. Foundation models as the unifying layer 

Foundation models large models pretrained on diverse data 

(text, images, genomics, vitals, waveforms) and then 

fine-tuned for specific tasks offer a solution. By 2028, we 

predict that most hospitals will run a single “medical 

foundation model” (e.g, a future version of Med-PaLM, 

BiomedGPT, or GatorTron) that serves as the backbone for: 

 

• Clinical documentation and summarization. 

• Differential diagnosis generation. 

• Imaging interpretation (all modalities, all body regions). 

• Risk prediction (readmission, mortality, complications). 

• Medication safety checking. 

• Patient communication (drafting after-visit summaries, 

answering portal messages). 

 

Fine-tuning a foundation model for a new clinical task will 

require orders of magnitude less labeled data (possibly 

hundreds rather than thousands of examples). This will 

democratize AI development: a single hospital could create a 

custom “ICU delirium prediction” model in a week, not a 

year [44-59]. 

 

4.3. Multimodal integration: The holy grail 

A generalist model must integrate multiple data types 

simultaneously. A clinical scenario: a 65-year-old presents 

with shortness of breath. The model processes the chest 

X-ray (images), the chief complaint (text), the vital signs 

(time series), the past medical history (structured data), and 

the chest auscultation recording (audio). The model outputs: 

“Likelihood of heart failure 47%, COPD exacerbation 32%, 

pneumonia 18%, pulmonary embolism 3%. 

 

Recommendation: order BNP and chest CT if BNP >500 

[60-75].” 

 

Early prototypes of such multimodal models (e.g, Google’s 

AMIE, Microsoft’s BioGPT-Multi) are already 

outperforming single-modality models in research settings. 

By 2030, multimodal integration will be standard. 

 

4.4. Zero-shot and few-shot generalization 

Perhaps most transformative: these models will handle 

conditions they were never explicitly trained on. A model 

that has never seen a case of Mpox might still generate a 

reasonable differential when presented with characteristic 

skin lesions and travel history, because it has read the 

literature and seen similar (e.g, smallpox, chickenpox) 

presentations. This “zero-shot” capability will be invaluable 

for emerging infectious diseases and rare conditions [76-90]. 

 

5. Shift Two: From Prediction to Prescription 
5.1. Beyond “what will happen” to “what should we do” 

Most current AI answers the question: “What is the 

probability of outcome Y?” (e.g, sepsis, readmission, 

mortality). The natural next question is: “What action will 

minimize that risk?” This is prescriptive AI. 

 

5.2. Causal AI for counterfactual reasoning 

Prediction models learn associations (“patients with low 

blood pressure often decompensate”). Prescriptive models 

require causal inference (“if we give this patient fluids, will it 

prevent decompensation compared to no fluids?”). Causal AI 

integrates causal graphs, instrumental variables, and targeted 

learning to estimate individualized treatment effects (ITE) 

[91-108]. 

 

Example: For a patient with sepsis, causal AI might estimate: 

“Vasopressors alone reduces 28-day mortality from 25% to 

20% (NNT 20). Adding steroids reduces mortality further to 

15% (NNT 20 additional), but increases hyperglycemia risk 

from 10% to 30%.” This is not a population-average statistic 

but a patient-specific prediction. 

 

By 2030, we expect that ITE estimation will be a standard 

output of clinical AI, presented as a decision aid in the EHR 

alongside traditional risk scores. 

 

5.3. Reinforcement learning for dynamic treatment 

regimens 

Reinforcement learning (RL) learns optimal sequences of 

actions over time. In the ICU, an RL agent could learn: “For 

this patient with septic shock, after observing response to 

fluid bolus, the optimal next action is norepinephrine at 0.05 

mcg/kg/min, and then re-evaluate in 30 minutes.” RL has 

been successful in simulated environments (e.g, ventilator 

weaning, glucose control) and is entering clinical trials for 

sepsis management [109-120]. 

 

The major barrier is that RL requires millions of “episodes” 

(patient trajectories) to learn, and real-world clinical trials 

cannot randomize adverse actions. Solutions include: “offline 

RL” (learning from historical data without active exploration) 

and “human-in-the-loop RL” (the algorithm proposes actions, 

the clinician approves or overrides, and the model updates) 

[121-134]. 

 

5.4. Autonomous interventional AI 

The most controversial direction: AI that not only 

recommends but executes actions. Early steps include: 

 

• Autonomous insulin titration in closed-loop artificial 

pancreas systems (already available). 

• AI-controlled ventilation in ICU (weaning, pressure 

support adjustment) under physician supervision. 

• Robotic AI for bedside procedures (central line 

placement, thoracentesis) with human backup. 
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We do not foresee fully autonomous surgery or autonomous 

diagnosis without physician oversight within the next decade. 

However, “supervised autonomy” (Level 2-3 robotics) will 

become common for high-frequency, low-variability tasks. 

 

6. Shift Three: From Tool to Partner 
6.1. The copilot model 

The most successful AI systems in other domains (software 

development with GitHub Copilot, writing with LLMs) 

operate as copilots not autonomous agents, but highly 

capable assistants that suggest completions, catch errors, and 

handle routine subtasks. The clinician remains the 

pilot-in-command [135-143]. 

 

In medicine, the copilot model will manifest as: 

• Drafting clinical notes, after-visit summaries, referral 

letters, and prior authorization requests. 

• Pre-populating order sets and medication prescriptions 

based on clinical context. 

• Summarizing the relevant history from years of EHR 

data into a 200-word “patient snapshot.” 

• Identifying contradictory information (“Note on Jan 10 

says patient is allergic to penicillin, but on Jan 15 

amoxicillin was prescribed.”) 

• Generating patient-friendly explanations of diagnoses 

and treatment plans. 

 

6.2. Cognitive offloading and augmentation 

The human brain has limited working memory (typically 4-7 

items). In complex cases, physicians exceed this capacity, 

leading to errors of omission. AI can serve as an external 

cognitive prosthesis, tracking: 

• Active differential diagnoses and remaining rule-out 

tasks 

• Time-sensitive actions (e.g, “repeat troponin due in 45 

minutes”) 

• Unresolved “loops” (e.g, “culture results pending, follow 

up in 48 hours”) 

 

In trials, AI cognitive offloading reduced clinical errors in 

simulated complex cases from 38% to 19% [144-154]. 

 

6.3. Mutual Learning: Clinicians teach AI, AI teaches 

clinicians 

Today, AI learns from historical data, then is frozen. 

Tomorrow, AI will learn continuously from clinician 

feedback. If a physician dismisses an AI suggestion, the 

model notes the dismissal. If multiple physicians dismiss 

similar suggestions across many cases, the model updates its 

behavior (with appropriate governance). Conversely, AI will 

identify “teachable moments” for clinicians: “In 32 similar 

cases of chest pain with normal ECG and troponin <0.01, no 

patient had a major adverse cardiac event within 30 days. 

Consider early discharge without stress testing.” This is AI as 

medical educator. 

 

6.4. The trust calibration problem 

For partnership to work, clinicians must calibrate their trust 

appropriately not too much (automation bias) and not too 

little (dismissing accurate advice). Trust calibration is a 

learned skill. We propose that future residency training will 

include a “Human-AI Collaboration” rotation, where trainees 

practice with AI copilots in simulated environments, learning 

when to accept, reject, or request explanation from the model 

[155-167]. 

7. Transforming Medical Education 
7.1. What must be taught differently 

Medical education was designed for a world without AI. It 

must evolve: 

• Traditional focus Future addition 

• Memorizing facts and guidelines Interpreting 

probabilistic outputs, Bayesian reasoning 

• Differential diagnosis generation Curating and validating 

AI-generated differentials 

• Manual documentation Supervising ambient AI scribes 

• Intra-operative skill Supervising robotic AI for subtasks 

• Individual performance Team performance with AI 

partners 

 

7.2. New competencies for the AI Era 

We propose five core competencies for the AI-augmented 

physician: 

1. Data fluency: Understanding what data an AI model was 

trained on, its limitations, and potential biases. 

2. Explanation literacy: Interpreting saliency maps, 

counterfactuals, and uncertainty estimates. 

3. Calibrated trust: Knowing when to trust AI and when to 

override. 

4. AI safety: Recognizing model drift, adversarial inputs, 

and silent failures. 

5. Ethical governance: Participating in local AI oversight 

committees. 

 

7.3. The risk of deskilling 

If AI handles pattern recognition and calculation, will future 

physicians lose these skills? This is a legitimate concern. 

Analogous to the “calculator effect” on mental arithmetic 

some loss of skill occurred, but cognitive resources were 

freed for higher-level problem solving. The solution is 

deliberate practice of unaided reasoning in training, with AI 

introduced gradually. No cardiology fellow should rely on AI 

for ECG interpretation until they have interpreted 500 ECGs 

independently. 

 

8. Economic and Policy Implications 
8.1. Who pays for AI? 

Current reimbursement is patchwork: some AI services are 

billed under existing CPT codes (e.g, computer-aided 

detection of polyps during colonoscopy), others are bundled 

into facility fees, and many are unreimbursed, requiring 

hospital investment. By 2030, we expect a new set of AI 

augmentation CPT codes for: 

• Ambient documentation (per encounter) 

• AI-generated differential diagnosis support 

• Real-time risk prediction and alerting 

• AI-guided robotic assistance 

 

The alternative is a subscription or value-based model: health 

systems pay an annual fee per physician or per bed for access 

to a medical foundation model, with savings expected from 

reduced errors, shorter lengths of stay, and lower 

administrative costs [168-175]. 

 

8.2. The two-tier risk 

AI systems will not be free. Wealthy academic medical 

centers will deploy the best multimodal models; rural and 

under-resourced hospitals may have no AI or outdated AI. 

This risks a two-tiered system where AI-augmented care is 

superior to non-augmented care exacerbating existing 

disparities. 
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Mitigations include: 

• Public investment in open-source medical foundation 

models (e.g, a “National Medical AI Act”) 

• Subsidized access for safety-net hospitals 

• Low-resource adaptations (models that run on 

smartphones, offline) 

• Regulatory mandates that AI devices demonstrate 

non-inferior performance across diverse settings before 

approval. 

 

8.3. Regulation of adaptive algorithms 

Today’s “locked” algorithms (approved once, unchanged 

until new submission) are incompatible with continuous 

learning. The FDA’s proposed predetermined change control 

plan (PCCP) allows manufacturers to specify in advance how 

the model will update (e.g, monthly retraining on new data, 

performance monitoring thresholds) and what governance 

processes will be in place. By 2028, we predict that most 

medical AI will be approved under PCCP or similar adaptive 

frameworks in the US, EU, and UK [176-190]. 

 

8.4. Liability 2.0 

When an autonomous system causes harm, who is liable? The 

courts will need to decide. Likely approaches: 

• Modified joint liability: Physician remains responsible 

for final decision, but vendor shares liability if the AI’s 

recommendation was clearly outside accepted practice. 

• No-fault AI compensation funds: Modeled on vaccine 

injury compensation, a fund for patients harmed by 

AI-associated decisions, without determining fault. 

• Professional liability insurance riders: Surgeons using 

robotic AI will have specific riders. 

 

9. Health Equity and Ethical Imperatives 
9.1. Bias is not a bug to be fixed; it is a feature of the data 

Training data reflect historical inequities in access, diagnosis, 

treatment, and outcomes. If we train AI on these data, we 

encode and potentially amplify these inequities. Fairness 

cannot be “bolted on” after training; it must be a design 

requirement from the start, including: 

• Diverse training datasets (by race, ethnicity, 

socioeconomic status, geography, language) 

• Fairness metrics (equalized odds, demographic parity) 

alongside accuracy metrics 

• Auditing after deployment with regular reports to 

hospital equity committees. 

 

9.2. Patient-facing AI: Empowerment or paternalism? 

Patients will increasingly interact with AI before seeing a 

physician: symptom checkers, mental health chatbots, 

wearable alerts. This can democratize access, but also risks: 

• Overdiagnosis and health anxiety (AI says “possible 

cancer” for a benign symptom) 

• Underdiagnosis in populations that do not engage with 

digital tools 

• Displacement of the human touch empathy, reassurance, 

shared decision-making 

 

We need evidence-based guidelines for patient-facing AI, 

including required transparency (“This AI has 85% 

sensitivity for skin cancer, but can miss melanoma in darker 

skin tones.”) 

 

9.3. The Human-centered AI imperative 

The ultimate ethical goal: AI should serve human flourishing, 

not efficiency for its own sake. A system that reduces 

documentation time but increases physician loneliness is a 

failure. A system that optimizes revenue per patient but 

erodes trust is a failure. The future we want is one where AI 

handles the algorithmic so that clinicians can focus on the 

human: empathy, hope, presence, and advocacy [191-204]. 

 

10. A Scenario: The Year 2035 
Let us ground the projections in a concrete clinical scenario a 

routine primary care visit in 2035. 

 

Patient: 72-year-old woman, type 2 diabetes, hypertension, 

and early cognitive concerns. 

Arrival: She wears a continuous glucose monitor, activity 

tracker, and home blood pressure cuff. Data from the past 

month are automatically integrated into her medical record. 

AI pre-visit: An ambient agent reviews her data and 

generates a pre-visit summary: “A1c estimated 7.8% (based 

on CGM), BP 135/82 average, step count declining 15% over 

3 months, possible depression screen positive.” 

The visit: The physician enters, and an ambient AI scribe 

listens (with consent). The physician asks about memory. AI 

meanwhile checks the cognitive assessment tool built into the 

tablet and suggests a 3-minute Mini-Cog. The physician 

administers it; AI scores instantly (abnormal). 

Decision support: AI generates a differential: “Early 

Alzheimer’s vs. vascular cognitive impairment vs. 

depression. Recommend MRI brain, neuropsychological 

referral, and treat modifiable risks (BP, glucose).” 

Shared decision-making: The physician and patient discuss. 

The patient is anxious. The physician says, “The AI suggests 

we treat BP to <130/80. Shall I prescribe a low-dose ACE 

inhibitor and check in remotely in 4 weeks?” The patient 

agrees. 

 

After the visit: AI generates the note, after-visit summary 

(patient-friendly language, 6th grade reading level), and 

referral. It pre-fills the prescription. The physician reviews, 

edits (“add an annual eye exam”), and signs. Total 

documentation time: 2 minutes. 

 

Learning loop: The AI notes that the physician overrode its 

diagnostic ranking (physician ranked depression higher than 

early Alzheimer’s). The model will adjust its prior for this 

physician [205-210]. 

 

This scenario is plausible, technologically feasible, and 

preserves arguably enhances the patient-physician 

relationship. 

 

11. Roadmap to 2035: Recommendations 
11.1. For researchers 

• Shift from AUC-chasing to clinically relevant endpoints 

(error reduction, time saved, patient-reported outcomes). 

• Publish negative results and failure analyses what does 

the model get wrong and why? 

• Develop explainability methods that are validated with 

clinician end-users, not just technical benchmarks. 

• Prioritize multimodal foundation models over hundreds 

of narrow task-specific models. 

 

11.2. For clinicians 

• Become AI-literate. Learn to ask: “What data trained this 

model? Who does it work for? What is the uncertainty?” 

• Participate in local AI governance. You know the 
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clinical context that data cannot capture. 

• Advocate for AI that reduces, not increases, cognitive 

load and clerical burden. 

• Maintain unaided skills through deliberate practice. 

 

11.3. For health system leaders 

• Invest in interoperability and data infrastructure AI is 

only as good as the data it accesses. 

• Budget for continuous model auditing and retraining; AI 

is not a set-and-forget device. 

• Create AI oversight committees with equal 

representation from clinicians, data scientists, patients, 

and ethicists [211-217]. 

• Measure clinician well-being alongside efficiency; AI 

should lower burnout, not raise it. 

 

11.4. For policymakers and regulators 

• Finalize adaptive approval pathways (PCCP) for 

continuously learning AI. 

• Mandate prospective validation in diverse populations 

before market authorization. 

• Establish no-fault AI liability frameworks to encourage 

adoption without fear of litigation. 

• Fund open-source medical AI to prevent a two-tier 

system [218-222]. 

 

11.5. For patients and the public 

• Demand transparency about when and how AI is used in 

your care. 

• Ask your clinician: “Was this diagnosis or treatment 

influenced by AI? What was the AI’s confidence?” 

• Participate in patient advisory boards for AI governance. 

 

12. Conclusion: The Partnership Future 
The future of AI in medicine is not a choice between human 

and machine. It is a partnership. The best diagnostic accuracy 

will come from clinician + AI, not either alone. The best 

documentation efficiency will come from 

physician-supervised ambient AI, not autonomous scribes. 

The best patient experience will come from AI handling the 

routine so that humans can handle the sacred: bearing witness 

to suffering, celebrating recovery, sitting in silence when 

words fail. 

 

There are dystopian paths: AI replacing empathy with 

algorithms, deepening inequities, eroding trust. But there are 

also utopian paths: AI democratizing expertise, freeing 

clinicians to practice the kind of medicine they entered the 

profession to practice, and catching errors that no human 

could catch alone. 

 

Which path we take depends on decisions being made today 

by researchers, clinicians, administrators, regulators, and 

patients. We have agency. The future is not something that 

happens to us. It is something we build. 
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