


HOW CLOSE ARE COMPREHENSIVE AI 
SOLUTIONS?

Jacob Sosna, MD
Hadassah Hebrew University 

Medical Center

Jerusalem, Israel



DISCLOSURES

ÅFUNDER HIGH-RAD





PROF. GEOFFREY HINTON-2016 



JAVA platform 

for the 

Amazon 

Kindle

Leading MS medication 

worldwide

Windows NT, XP 

developed 

primarily in Israel

SURVEILLANCETECHNOLOGY

Israeli lab reports successful transplant of  

lab-grown bones
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THE INFORMATION AGE

ÅUSA: 

ÅX-RAY 250 M

ÅCT 82 M

ÅMRI 39 M

HTTP://WWW.IMVINFO.COM/INDEX.ASPX?SEC=DEF



Trends and needs

ÅIncrease in the clinical load: more than 40% in the last 5 years

o Worldwide ~100M comparative studies 

ÅContinued growth in the number of patients

ÅShortage of radiologists 

ÅUnprecedented pressure to find automatic solutions to support the 

radiologists  

Ą Boost the need for AI solutions 

Radiology and AI



Deeplearning and race cars
whereΩs the catch?

Annotated data

Production

Race car
Quantity?
Quality?

Distribution?

Deep 
network

Method?
Cost?
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BOOSTRAPPINGRADIOLOGY

RADIOLOGIST (HI)IN THE LOOP WORKFLOW

Collect and 
annotate 
few scans

Develop and 
improve model

Lab

Clinic

Deploy
Validate
Correct

Goals

ÅProvide useful results as soon as possible

ÅOptimize radiologist time budget

ÅImprove deep learning model

ÅHandle rare and out-of-distribution cases



TYPES OF MACHINE LEARNING MODELS



Primary Market

¶211 AI-based companies with 591 FDA-cleared applications; most of the products 

are a single-point solution for a single finding.

¶448 of the approved devices are within radiology and cardiology

ü75% are in radiology/oncology: 391 devices

ü11% are in cardiology: 57 devices

ü3% are in hematology: 15 devices

ü3% are in neurology: 14 devices

AI in Radiology: overview and evidence



¶Subspecialty: 32% in Neuroradiology, 27% are in Chest, 9% in breast, 9% in 
MSK (bone), 9% in multiple, 8% in Abdoman, and 7% in cardiac

AI for Radiology: overview and evidence

¶Main Functionality:44% 
quantitative, 22% detection, 
14% in Triage, 14% in 
Diagnostic and 4% in others

¶Modality:33% in CT, 29% 
in MR, 19% in X-ray, 8% in 
mammography, 5% in 
Ultrasound and 6% in 
others

Shifting from single-point solutions to multiple-point solutions





ÅA total of 59 AI neuroimaging algorithms were cleared by the FDA between 

May 2008 and August 2022

ÅMost of these algorithms (24/59) were compatible with noncontrast CT, 21 with 

MRI, nine with CT perfusion, eight with CT angiography, three with MR 

perfusion, and two with PET

ÅSix algorithms were compatible with multiple imaging techniques.

ÅThe following are the advertised value proposition for these algorithms:

ÅImproved quality of care (38/55, 69.1%)

ÅSaving user time (24/55, 43.6%)

ÅDecreased costs (9/55, 15.7%)

ÅIncreased revenue (6/55, 10.9%)

Value Proposition of Food and Drug Administration (FDA)-

Approved Artificial Intelligence (AI) Algorithms for Neuroimaging 

JACR, August 11th, 2023

August 11,2023DOI:https://doi.org/10.1016/j.jacr.2023.06.03

https://doi.org/10.1016/j.jacr.2023.06.034


Take-Home Points:

1. A majority of the FDA- cleared AI algorithms approved for neuroimaging are 

related to the detection or quantification of stroke.

2. Most of the algorithms in this study focus on a single clinical problem with 

binary outcome.

3. The most widely advertised value proposition was improved quality of care.

Value Proposition of Food and Drug Administration (FDA)-

Approved Artificial Intelligence (AI) Algorithms for Neuroimaging 

JACR, August 11th, 2023

August 11,2023DOI:https://doi.org/10.1016/j.jacr.2023.06.03

https://doi.org/10.1016/j.jacr.2023.06.034


NARROW AI ðLONG TIME AND HIGH COSTS!

Not cost-effective for the vast 
majority of common conditions!

Specialty

Modality

Tumors

Pneumonia

Spine

* Transferlearning,one-shot imageclassification,GANsto date haveshown
limited effectivenessfor medicalimageclassificationtasks





ÅThe map of the current 

landscape of 

commercially available 

AI companies by market 

share

The AI platforms hold the most significant market share

The AI market



Å64% of the companies donõt have supportive clinical publications.

Supportive clinical publications



¶The FDA regulations concerning AI products are 

constantly changing, i.e., òMoving Target.ó

¶The European Regulation for CE & MDRdemands more 

substantial clinical evidence and focuses on real-world 

performance 

Restraints and Challenges



¶Is consolidation of products a comprehensive 

solution?

AI consolidator platforms



¶Companies have been doing so by opening their AI platform to other 

companies and/or developing multiple applications, i.e., offering a multi-

finding solution 

¶27 AI consolidator platforms for AI: Nuance, Blackford, SH, Incepto, 

Medica:, Sectra, Fufifilm, TCM, Philips, Siemens, AstraZeneca, CTS, DeepPC, 

etc.  

¶Companies also pushed to get multiple FDA Clearances to extend their 

offering. For example, GE has 42 devices cleared, Siemens 29, Canon 17, 

Aidoc13, Philips 10, Zebra (acquired by NanoxVision) 9, Quantib7 and 

Viz.ai 6

AI consolidator platforms



AI consolidator platforms (n=27)



¶Blackford (Bayer) - 80 apps across30 partner vendors

¶Arterys- 19 apps for radiology from 11 vendors

¶Incepto- 22 apps for radiology; offered by modality, department and 

organ

¶DeepPC- 35 apps from over 20 partners

¶Medica:;

¶Sectra; 

¶Fufifilm;

¶TCM;

¶Philips; 

¶Siemens; 

¶AstraZeneca; 

¶CTS; 

¶SH;

¶Nuance;

AI consolidator platforms (n=27)



AI consolidator platform at the ECR 2023 

The AI platforms offer a variety of apps without a common ground or focus



¶Is consolidation of products a comprehensive 

solution?

¶NO

AI consolidator platforms



¶Is M&A a comprehensive solution?

Merging and Acquisition



M&A activity



Changingmarket segments



Shifting to Pharmaceutical



¶Is M&A a comprehensive solution?

¶NO

Merging and Acquisition



THE GENERAL PARADIGM OF MACHINE LEARNING

Input Data Training of Model (e.g. decision tree/neural network)Application

Variables

Images

Text

Videos

Others

Machine Learning

or
Deep Learning

Classification

Regression



What is a comprehensive solution?

Johnson, A.E.W., Pollard, T.J., Berkowitz, S.J.et 
al. MIMIC-CXR, a de-identified publicly available 
database of chest radiographs with free-text reports.Sci 
Data6, 317 (2019). 

ÅClinical information

ÅComparison

ÅPA+Lat

ÅMost of these do not 

exist in current products



¶Replicating radiologists knowledge process

¶Clinical data for understanding significance of findings

¶Multiple modalities

¶Multiple time points

¶ Incorporating other studies (echocardiography, bronchoscopy)

¶Pathological and genetic data

¶AI for image reconstruction

Comprehensive Solutions



ÅMeasure lesion changes over time

ÅRelative change between consecutive scans is what matters  

ÅLesion change type: existing, new, disappeared

RADIOLOGICAL LESIONS FOLLOW-UP

New lesion

Prior Current

Existing 
lesion



WORKFLOW INTEGRATION

ÅCOURTESY PROF. ELI KONEN



8.2022 , Orthopedic Surgery of the handé

A disturbing lesson:

Our referring physicians 

donôt check the PACS or 

RISé 



IMPLEMENTATION OF AI FOR CHEST XR IN ISRAEL

×Our main concern is the undetected nodulesé

×Asked for excel of all detected ñnodulesò F list of 17,000 accession numbersé

×Help for IT F

+ +EMR RISAI

Å Oncological Pts.

- Active in recent year

Å PET CT /Chest CT - in recent year

Å >2 chest x-rays - in recent week (ICU)
Å Probability < 45%

Exclusion criteria:

(Oncology Pts. are marked in the EMR) (to exclude ICU Pts.)



IMPLEMENTATION OF AI FOR CHEST XR IN ISRAEL

F 5-10 ònewó / unknown suspected nodule / day

Å Oncological Pts.

- Active in recent year

Å PET CT /Chest CT - in recent year

Å >2 chest x-rays - in recent week (ICU)
Å Probability < 45%

× Workflow integration!

× Real-time integration of AI with patient 

data from other hospital systems 


