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Emulating Expert Thinking with AI
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AI: AI Predictions of Health States 
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AI: Conversational Language Models

I feel a stabbing pain in my left arm, what should I do?

If you are experiencing a sudden, severe pain in 
your left arm, it is important to seek medical 
attention immediately as it could be a sign of a heart 
attack. Call 911 or your local emergency services for 
immediate assistance. If you are unable to reach 
emergency services, go to the nearest hospital or 
emergency room. Do not delay seeking medical 
attention.

I feel a stabbing pain in my left arm, what should I do?
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Bigger and Bigger Language Models
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Passing grade

https://research.google/blog/advancing-medical-ai-with-med-gemini/

Big models (parameters): 

GPT-3.5: 175 billion
GPT-4: >1 Trillion

Big data:

Med-Gemini: Trillions of tokens; 
specialized medical data sets 
(radiology, pathology)



Towards Multimodal Language («Foundation») Models

Page 6

Nature



Healthcare costsInnovation

AI: Solution for Healthcare Problems?

Versicherung

WorkforceQuality of Dx and Therapy
Swiss Media report in September 2021

Switzerland will be short of 20,000 
healthcare workers by 2030

Complications in relation to

Surgeries

Non-surgical interventions

Incorrect therapies

Medications

Dosage errors

Sources: Beobachter Gesundheit              Report of the Congressional Budget Office 3/8/2021                            Tagesanzeiger                                  Health expenditure per capita 
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# Approved drugs is stagnant
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AI: Solution for Healthcare Problems?

Costs

Versicherung

WorkforceQuality of Dx and Therapy

Innovation
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AI: Solution for Healthcare Problems?

Costs

Versicherung

Work satisfaction

Innovation

Quality of Dx and Therapy

Page 9



AI Reaches Physician-Level Diagnostic Performance

https://www.flickr.com/photos/gsfc/5083301663

Disciplines with Big Data collections

2019/20 Radiology Breast Cancer Dx

2019/20 Pathology Prostata Carcinoma Dx

2017 Dermatology Melanoma Detection
“better or en par with 21 dermatologists”
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AI assisting Physicians in Improving Care Quality

2021
AssistantAI

AI-supported
diagnosis

AI

Detect Fractures in radiology images

OsteoDetect

https://www.accessdata.fda.gov/cdrh_docs/reviews/DEN180005.pdf

Several commercial AI systems available
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Physician performance 
increased 4-5% with AI

AI assisting Physicians in Improving Care Quality

Example OsteoDetect

AI-supported
diagnosis

AI

Sensitivity (true positive rate) is the probability of a positive test result, 
conditioned on the individual truly being positive.
Specificity (true negative rate) is the probability of a negative test 
result, conditioned on the individual truly being negative.

–– with OsteoDetect
---- without OsteoDetect
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Sources: FDA approval  
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Clinical Data Science: Case Study 1

Farhad
Nooralahzadeh

Britta
Maurer

Page 13



Early detection of systemic sclerosis (SSc) using 
Nailfold Capillaroscopy
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Microscopic examination 
of the nailfold

Capillary Microscopy Findings: normal/pathologic shape of the capillaries

normal (0) early (1)

activ (2) late (3)

“ViT with near human level performance”: Will assist rheumatologist 
in examining patients



AI Predictions of Future Health States
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Prediction of delirium in the 
ICU

Ahmed Allam    Cécille Trottet Rita Maurer    Oliver Distler    Reto Schüpbach Emanuela Keller

https://www.masimo.com/solutions/perioperative/icu/
https://www.morethanscleroderma.com

AI Predictions of Future Health States

Page 16

Disease activity prediction in 
inflammatory joint diseases

risk

time

Prediction of transplant 
rejection after kidney tr.



Voice-Based AI Diagnosis
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V. Berisha V et al. Tracking Discourse Complexity Preceding Alzheimer’s Disease Diagnosis: A Case Study, 2015



www.masimo.com/solu

tions/perioperative/icu/

Voice-Based AI Diagnosis

Cognitive State (Dementia, Schizophrenia…)

Morteza Rohanian Philipp Hohman

Rohanian, Morteza. "Multimodal Assessment of Cognitive Decline”, 2021
de la Fuente García, Sofía. "Investigating speech technology for monitoring disease progression in the 
context of neurodegenerative disease." (2021).



Quality of Dx and Therapy

AI and Work Satisfaction

CostsInnovation

Versicherung

Work satisfaction
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AI Composes the Medical Report

https://www.medscape.com https://www.theatlantic.com

What contributes most to your burnout?
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AI Composes the Medical Report

the cardiomediastinal silhouette and 
pulmonary vasculature are within 
normal limits in size . the lungs are 
clear of focal airspace disease 
pneumothorax or pleural

Koji 
Fujimoto

Thomas
Frauenfelder

Farhad
Nooralahzadeh

Artifical
Neural
Network

AI
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https://aclanthology.org/2021.findings-emnlp.241.pdf



AI Composes the Medical Report

Koji 
Fujimoto

Thomas
Frauenfelder

Farhad 
Nooralahzadeh

Empirical Methods in Natural Language 
Processing (EMNLP) 2021
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AI Composes the Medical Report

DenseNet (pre-trained convolutional neural network, ImageNet)

Image captioning model, Transformer-based Sequence-to-sequence model, BART
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Towards a Multi-Lingual Radiology Assistant
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Bei der Untersuchung kann ich 
folgende Auffälligkeiten feststellen

検査の結果、以下の異常が見つかりました: 
サポートデバイス



Towards a Multi-Lingual Radiology Assistant
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Top Challenge:

Access to GPU Computers !



Improving Resource Allocation in Nursing with AI

Fixed number of nurses 
Ward 1

Ward 2

Ward 3

AI

Gabi Brenner
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Versicherung

Work satisfactionQuality of Dx and Therapy

AI to Curb Healthcare Costs

Innovation Costs
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AI for Smarter Hospital Processes

• USZ MRI machines are 17% idle (not 
booked) during day

• Substantial costs / missed income

phillips.com

Mark McMahon        Jonas Kluckert

Improved MRI Usage

• We are building an AI application that 
identifies patients that will likely miss their 
appointment

• These patients receive targeted 
appointment reminders
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Costs

Versicherung

Work satisfactionQuality of Dx and Therapy

AI to Accelerate Health Innovation

Innovation
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AI for Finding Cures for Genetic Disease

Data from: Rees et al., 2018

DNA mutations 
   in genetic 

diseases

DNA
Point Mutation

Choosing the Correct CRISPR Tool in Genetic Engineering

CRISPR Tools

DNA

AI
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AI for Finding Cures for Genetic Disease

2023

Choosing the Correct CRISPR Tool 
in Genetic Engineering
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AI: Solution for Healthcare Problems?

Costs

Versicherung

WorkforceQuality of Dx and Therapy

Innovation
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Can we trust AI with regard to medical decisions? 
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DALL-E   28.1.2023: “Can we trust computers to make life and death decisions?”

• The inner working of computers 
are not clear

• Computers cannot explain 
themselves

• Computers are biased



Trust & Medical AI: Is There a Double Standard?
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Biologic 
neural 

network

Opaque human thinking – we don‘t under-
stand the circuits that lead to a decisions

Artificial 
neural 
network

We need to understand the inner 
workings of computers (we can’t…)

Human disclose only most important 
reasons behind a decisions (often post-hoc)

Computers need to be transparent and 
able to explain their decisions

Computers must be unbiased Humans thinking is biased – anchoring, 
framing, proximity



Trust & Medical AI: It is Possible…
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AI algorithms should be reliable

Visual clue

Fracture✅ Fracture✅ Fracture✅ Fracture✅

AI algorithms should 
provide explanations



AI, Societal Changes and the Future of Medicine
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DALL-E “AI will improve medicine” 28.1.2023



Will Physicians Remain the Sole Authority in Medicine? 
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Diagnosis
Prognosis
Therapy Decision
Intervention
Resource Allocation

Give up epistemic 
authority to AI

Take over

AI What are the social 
consequences?



25 years plus: large shift in epistemic authority

• Computers operate beyond human 
understanding of disease

• Decisions without human interventions

Gradual Loss of Epistemic Authority
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Next 25 years: small shift in epistemic authority

• AI will take on established and recognizable 
tasks in the current healthcare delivery process

• In support of physicians and health care 
providers



Summary
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2 AI-guided medical decision: trust via reliable 
algorithms and humans in the loop

3 AI will likely lead to a large transformation 
of medicine as we know it today!

1
Costs

Work satis-
faction

Quality

Innovation

AI can address current problems 
in healthcare!

Picture:  DALL-E



Questions?
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krauthammerlab.ch
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