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Ehe New Pork Eimes Magazine

The Great AL
Awakening

How Google used artificial intelligence to transform Google Translate, one of its more
popular services — and how machine learning is poised to reinvent computing itself.

BY GIDEON LEWIS-KRAUS DEC. 14, 2016




2 O 14 ( 1) 2014.09. —— AliveCor detection of atrial fibrillation

2016.03. ——  QbCheck diagnosis and treatment of ADHDv
2016.07. —— InPen determining insulin dosage
2 O 1 6 (4) 201610. ——  Lumify ultrasound image diagnosis
20161l —— One Drop Blood Glucose quantification of blood glucose levels

2 O 1 7 (6) > 20170l —— Cantab Mobile memory assessment for the elderly .
2017.03. —— | EnsoSleep

2017.05. —— AmCAD-US analysis of thyroid nodules
201711, —— LepuMedical detecting arrhythmias
201712, ——  Subtle Medical medical imaging platform

BioFlux detecting arrhythmias

2 O 1 8 (2 3) > 20180l —— BayLabs echocardiogram analysis

201802, ——  Viz.ai stroke detection on CT

ArterysInc liver and lung cancer diagnosis on CT and MRI

2018.03. —— Medtronic predicting blood glucose changes

2018.04. —— |ldx detection of diabetic retinopathy —
Icometrix MRI brain interpretation

201805, ——  Imagen X-ray wrist fracture diagnosis
NeuralBot transcranial Doppler probe positioning

FDA APPROVALS FOR ARTIFICIAL INTELLIGENCE-
BASED ALGORITHMS IN MEDICINE

——— S

BriefCase triage and diagnosis of time sensitive patients

PhysiQ Heart Rhythm Module detection of atrial fibrillation

2018.09. —— Apple detection of atrial fibrillation

RightEye Vision System identifying visual tracking imp
20181l. —— MaxQ acute intracranial hemorrhage triage algorithm O))} AUSTRALIAN INSTITUTE
201812. ——  ProFound Al detection and diagnosis of suspicious lesions OF HEALTH INNOVATION



Healthcare Al has quickly become
a high stakes game.

The promise of great reward Is
encouraging the taking of great
risk.
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. .
sarns s oo Balylon achieves unicorn status

after ‘largest ever’ digital health
R Owen Hughes fundraise

2 August 2019

S Babylon Health has achieved unicorn status after sealing $550 million (£454m) in

e 0 o fresh investment - sending its valuation to more than $2bn (£1.65bn).

@ The investment marks the largest ever fundraise in the European or US digital health
delivery sector, Babylon claimed.
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THE WALL STREET JOURNAL.

BUSINESS

tson Dilemma

Big Blue promised its Al platform would be a big step forward in treating
cancer. But after pouring billions into the project, the diagnosis is gloomy.
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Forbes Billionaires Innovation Leadership Money Consumer Industry Lifestyle

EDITOR'S PICK | 20,236 Aug 7, L 11:14an

Alphabet’s DeepMmd
Losses Soared To S$570
Million In 2018

Sam Shead Forbes Staff
Al & Big Data
L I cover tech in Europe

Google parent Alphabet became the most cash-rich company in the world during
2019's second quarter, taking Apple's long-held crown, according to the Financial
Times. Alphabet apparently has $117 billion in cash, while Apple has $102 billion.
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We donot need to
breakthroughs to make a difference
to healthcare today



Dozens of RCTs now show clinical benefits

- ADetect diabetic retinopathy NPJ Digit. Med. (2018). 90.7% specificity. Led to
FDA approval.

AScreen head CT images for acute neurologic events Nat. Med.(2018). Time to
diagnosis reduced from minutes to seconds.

- ADiagnose fracture in wrist radiographs. Natl. Acad. Sci. USA (2018). Av.
clinician relative reduction in misinterpretation rate of 47.0%.

ADiagnose major depressive disorders. Scientific reports (2017) Sensitivity
increased across all severity levels and reached 73% for severe depression

Diagnosis

- AMonitor medication adherence in opioid replacement therapy (AiCure)

ADeliver cognitive behaviour therapy to young adults (Woebot) JMIR Ment.
Health (2017) significantly reduced their symptoms of depression compared to
self-help online.

MACQUARIE ))) AUSTRALIAN INSTITUTE
UNIVERSITY OF HEALTH INNOVATION



We are not designing algorithms.
We are designing human-machine
systems.



THE LANCET
Oncology

Volume 20, Issue 2, February 2019, Pages 193-201

Articles

Diagnosis of thyroid cancer using deep convolutional neural network models
applied to sonographic images: a retrospective, multicohort, diagnostic study

Prof Xiangchun Li PhD ® ™ T, Prof Sheng Zhang MD ® ™ T, Qiang Zhang MD © *, Xi Wei MD ® ¥, Yi Pan MD ¢, Jing Zhao MD ®, Xiaojie Xin MD ?, Chunxin Qin MD &, Xiaoging Wang MD
b Jianxin Li MD ", Fan Yang MD ®, Yanhui Zhao MD |, Meng Yang PhD ¢, Qinghua Wang MS ¢, Zhiming Zheng MD/J, Xianggian Zheng MDJ, Xiangming Yang MD ¥, Christopher T
Whitlow MD ' ... Prof Kexin Chen MD € &T&
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Al and Thyroid Cancer Diagnosis

A The DCNN showed improved performance in identifying thyroid
cancer patients versus skilled radiologists:
I specificity was 86-:1% (81-171 90-2) versus 59-:4% (53-:01 65-6;
p<0-0001).
I sensitivity 93-4% (95% CI 89-61 96-1) versus 96-9% (93-971 98-6;
p=0-003)
A But thyroid cancer is over-diagnosed and over-treated (15-fold
increase in thyroid cancer in South Korea largely due to
overdiagnosis).
Many lesions will never lead to harm.

So might improved diagnostic performance by this Al cause more
unnecessary treatment, patient risks, and economic cost?

To o
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The last mile

First mile Middle mile  Last mile

@ “‘_‘4.'

Data capture Model building Real world
Cleaning and testing implementation
Labeling e.g. ML/DL Routine use
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Al enabl es new nDiIglta

A A 6digital onlyd primary care p
A Have as its front door an app which:

I triages your problem using an Al driven symptom checker

I Makes a booking using a chatbot

I Organises repeat scripts via an online pharmacy

A Provides online tele-consultations for problems needing human
Interaction

A Has a bricks and mortar partner where it can refer you when
physical presence is required
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Seeking help

Patient uses
Babylon app to

Prescription . BGPaH patient journey
(from 2019 Independent
Evaluation by Ipsos MORI)
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