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ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose
any relationships with commercial interests upon nomination/invitation of
participation. Disclosure documents are reviewed for potential conflict of interest
(COI), and if identified, conflicts are resolved prior to confirmation of participation.
Only those participants who had no conflict of interest or who agreed to an identified
resolution process prior to their participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated they have
no relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will not include
discussion of unapproved or investigational uses of products or devices.
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Dr. Peng is a physician-scientist and product manager for Google AI
Healthcare. She and her team focus on applying deep learning to medical data,
especially medical imaging. Some of her team’s recent work includes building
models to detect diabetic retinopathy at physician-level accuracy, predicting
cardiovascular health factors from retinal images, and detecting breast cancer
metastasis from histopathology slides. Before working at Google, Dr. Peng was
a product manager at Doximity, the “LinkedIn for physicians.” She is a cofounder of Nano Precision Medical (NPM), a medical device start-up that has
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Soni is the co-founder and CEO of Suki, a start-up that is using machine learning and voice to
build an artificial intelligence (AI)-powered digital assistant. Currently, he is leading a team of
practicing surgeons, engineers, and other health care professionals to create innovative
solutions to improve health care and eliminate physician burnout. Suki recently gained
recognition as the Best New Start-up(www.top50indigitalhealth.com) in Rock Health’s Top 50 in
Digital Health for 2019.
Prior to starting Suki, Soni was Chief Product Officer of Flipkart, a $15 billion Indian ecommerce company. He also previously worked at Google in positions including Vice President
of Product Management for Motorola Mobility; Lead Product Manager for Google+ Mobile and
Google Mobile Apps; and Product Manager for News, News Archive, and Search. His
background also includes start-up experience in the enterprise software space. He earned a
Master of Business Administration degree from The Wharton School, Philadelphia,
Pennsylvania, and a Master of Science degree in electrical engineering from the University of
Wyoming, Laramie.

Learning Objectives
1.

Recognize how artificial intelligence can improve
patient care by optimizing patient engagement and
communication at the point of care.

2.

Consider how artificial intelligence can be used as
a tool to improve patient care by providing
enhanced screening and diagnosis, while allowing
physicians to optimize their time spent with
patients.

3

Bring Joy Back to Medicine
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Our vision is to make healthcare tech invisible and
assistive, allowing doctors to do what they love:
Take care of patients.
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Artificial
Narrow
Intelligence
Really good at one
thing:

•
•
•

Beat humans at
chess
Drive a car

Artificial
General
Intelligence
Like a human:

•
•
•

Reasons
Plan
Solve Problems

Artificial
Super
Intelligence
Better than a human:

•

Who knows what
this means for us?

Voice Recognition
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Many Others
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Suki: The Digital Assistant for Doctors

AI‐powered

Voice‐enabled

No hardware

EHR integrated

100% accurate

Fast on‐boarding
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Bring Joy Back to Medicine
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Using AI for Healthcare
Lily Peng, MD, PhD
Product Manager, Google AI

Artificial Intelligence
Science of making things smart

Machine Learning
machines that learn to be smarter

Deep Learning
particular kind of machine learning
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What is Deep Learning?
Modern Reincarnation of Artificial Neural Networks
Collection of simple trainable mathematical units, organized in layers, that work together to solve complicated
tasks

1980/90s

Now

Accuracy

more
compute

neural
networks

Key Benefits

other
approaches

Highly accurate
Learns features from raw data

Scale (data size, model size)

Why apply machine learning to medicine?

Lots of data to look through
Screening & routine imaging
Expertise is limited
Algorithm can scale and
enhance experts

People (demand) per radiologists or
radiographers per country

Global shortage of radiologists, but also true
for other medical specialities
1000000

100000

Ideal target 1:12,500
10000

1000
USA

China

UK

Thailand

India

Indonesia

Ethiopia

Tanzania

Country
Silvestrin C, 2016. Europe's Looming Radiology Capacity Challenge
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New AI Research

AI + Physicians

AI Implementation Research

Lung Cancer Screening

Breast Cancer Nodal
Metastasis

Diabetic Retinopathy
Screening

Application in Cancer Screening

Lung Cancer is the leading cause
of cancer death
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Model performance meets or exceeds that of radiologists

Compared to 6
radiologists, model had
absolute reductions of
11% in false positives and
5% in false negatives.

Ardilla et al, Nature Medicine, 2019
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Applications in Cancer Diagnosis

Sentinel lymph
nodes

Detecting Breast Cancer
Metastases in Lymph Nodes
C. Early model prediction

National Breast Cancer Foundation
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Reading sentinel lymph node biopsies is a difficult task
B. Ground truth mask

~24% SLN biopsies had a change in nodal
status with additional review1
D. Refined model prediction

1.

Vestjens JHMJ, et al. Ann Oncol. 2012.

41

10 Gigapixels per slide. Needle in a haystack.
B. Ground truth mask

Pathologists find 73% of the cancer lesions
with 0 false positives per slide
Our trained model found >95% of the cancer
lesions with 8 false positives per slide
Combination of pathologist + model more
accurate than either
alonemodel prediction
D. Refined

Bejnordi BE, et al. JAMA 2017
Liu Y, et al. arXiv preprint, 2017
Steiner DF, et al. Am J Surg Path, 2018
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Diabetic retinopathy: fastest growing cause of blindness

415M people with diabetes
Europe
2015
2040

North America and
Caribbean

44.3M
2040 60.5M

Western
Pacific

Middle East and
North Africa

2015

2015
2040

35.4M
72.1M

2015
2040

South and Central
America

29.6M
2040 48.8M
2015

Africa
14.2M
2040 34.2M
2015

59.8M
71.1M

153.2M
214.8M

South East Asia

78.3M
140.2M

2015
2040

Regular screening is key to preventing blindness
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How DR is Diagnosed: Retinal Fundus Images
Hemorrhages

Healthy
No DR

Mild DR

Diseased
Moderate DR

Severe DR

Proliferative DR

INDIA
Shortage of 127,000 eye doctors
45% of patients suffer vision loss before diagnosis
Google Confidential &
Proprietary
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AI’s performance is on par with eye specialists
100

Specialists
Feb 2018

Sensitivity,
%

90
80
70

Generalists

60

Dec 2016

50
40

0

2

4

6

8

10

1-Specificity, %
J. Krause, et al. Ophthalmology, 2018
V. Gulshan, et al. JAMA, 2016

Deploying AI in real world screening programs
Partnerships & Hardware

Clinical Trials & Regulatory
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Promising results lead to prospective studies and pilot deployments

● Thailand. Pilot study started in December 2018, scaling in
2 regions over the next few months

● India. Scaling pilot deployments at partner hospitals

Making AI accessible to tackle more healthcare challenges

Google AI

SERI Consortium
DR, AMD,
Glaucoma Suspect

Stanford
Detecting skin
cancer with AI

High school student Abu
Detecting breast cancer
with AI
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Thank you

26

