, Y¥2o%
“of N\
,l'.':(( \ ;s\
3% ] !":.lg‘_‘r‘
’l Lm |
J 'gﬁh \
i m’é )

|cm 2
[ x\"'fﬂ A m,.
//IL\\\ 9

Al4H — Indian perspective

SAURABH KUMAR GUPTA
ASSOCIATE PROFESSOR OF CARDIOLOGY
AlIIMS, NEW DELHI




Indian IT & ICT sector

JIndia has the 2" largest telecommunication network in the world

1900 Million Indians are expected to use mobile internet by 2025

JIndia has a large pool of experts in IT & ICT sector



Indian healthcare — strengths

IWorld class facilities exists - an estimated 0.9 million allopathic doctors

JIndian doctors have established themselves globally




Indian healthcare — challenges

JAccess to quality healthcare remains an issue

IThere is only 1 doctor for every 1668 people

1~75% doctors practice in urban areas servicing only 28% population

Thus, 25% doctors caters to 76% population




Urban 349%

Rural 33%

Urban 67%

......

Rural

. 21.2% |







Indian healthcare — challenges

JAccess to quality healthcare remains an issue
IThere is only 1 doctor for every 1668 people

1~75% doctors practice in urban areas servicing only 28% population
Thus, 25% doctors caters to 76% population

1One of the highest out of pocket expenditure for healthcare



Challenges in quality healthcare

JExponentially increasing patient data

JExponentially increasing super-specialization of healthcare
INo standard policy of data keeping and data sharing

IProblems of human nature
IBias related to recent experiences

ITherapeutic illusion



Unfortunately..

JIModern healthcare is no where close to ‘sigma six’

IMedical errors remains 3" most common cause of deat

JWe continue to rely on “one size fits all” approach



What Al can offer at this stage

I Descriptive —
IPermits understanding of huge amount data being generated
JIMost feasible in short term

JPredictive —
To assist management planning
JIMedium term

IPrescriptive —
JGuide the healthcare sector in identifying and defining the unknown



Health professionals are anxious




Instead, we should aim for ..










Al4H in India

JA large pool of IT, ICT and health professionals makes it ideal

Al adopted & applicable in India - applicable to 40% of world’s population

JAn environment of innovations have prompted many startups to join



Al4H in India — focus areas

Bridging the problems of access to quality healthcare

JProviding preventive healthcare and early diagnostics

_IStandardization of data collection and maintenance



Al4H in India — a success story in making

IPublic and private sectors have joined hands to bring about the change

JExperts from all sectors are coming together to make best use of Al




Al4H in India — GOl initiatives

INeHA (National eHealth Authority) formulated in 2015
JIMHFW & National law school — Health data privacy & security act

JAl task force was created in 2017
INational Institution for Transforming India (NITI Aayog)
IMlinistry of Electronics & information technology
IDepartment of Science & Technology
IUnique IDentification Authority of India (UIDAI)

JINew National IPR policy themed ‘Creative India; Innovative India’ in 2016



Al4H in India — Indian hospital’s initiatives

JAravind eye care systems collaborated with Google brain for retina scans

JIManipal hospitals collaborated with IBM Watson




As a result....




Al4H is in the forefront of startup industry

I Digital India program July 2015

JAtal Innovation Mission 2017

JMultitude of funding agencies to support technological innovation



http://www.qure.ai




gXR

gXR detects abnormal chest X-rays, then identifies
and localizes 15 common abnormalities. It also
screens for tuberculosis, and is used in public health
screening programs.

Learn how gXR is used for TB screening

gXR was trained with over a million curated X-rays
and radiology reports, making it hardware-agnostic
and robust to variations in X-ray quality.

Read about algorithm accuracy rates and clinical
validation studies.

Validation studies

Biunted CP angle

gXR is CE certified. Available in the US for investigational use only.

Validation Study |

At Qure, our diverse dataset contains about 1.2 million x-ray
images collected from various centers, each with their
associated clinical reports.

From these images, 1.15 million images are used for training
our algorithms and the rest 75,000 make our test set (QXR-
75k dataset)

AUCs

Finding

Fibrosis

Cardiomegaly
Consolidation

Cavity

Infiltration

Hilar Prominence

Blunted Costophrenic Angle
Pleural Effusion

Any Abnormality

QXR-75k

0.9172
0.9502
0.9301
0.9264
0.8862
0.9097
0.9231
0.9682

0.8741




gER

Head CT scans are a first line diagnostic modality
for patients with head injury or stroke. gER is
designed for triage or diagnostic assistance in this
setting. The most critical scans are prioritized on the
radiology worklist so that they can be reviewed first.
It detects critical abnormalities such as bleeds,
fractures mass effect and midline shift, localizes

them and quantifies their severity.

Read about the abnormalities detected, our clinical
validation studies and accuracy rates.

Learn More

Deep learning algorithms for detection of critical findings in
head CT scans: a retrospective study

Sasank Chilamkurtfry, Rahit Ghosh, Swetha Tanamalky, Mustafa Biviil Norbert G Compeau, VasanthaKumar Venugopal, Vidur Mahajan,
Pogja Rag, Proshant Warier

Summary

Background Nen-contrast head CT scan is the current standard for initial imaging of patients with head trauma or
stroke symptoms. We aimed to develop and validate a set of deep learning algorithms for automated detection of the
following key findings from these scans: intracranial :ndmtypm{le intraparenchymal, intraventricular,
subdural, extradural, and subarachnoid); calvarial fractures; midline shift; and mass effect.

Methods We retrospectively collected a dataset containing 313318 head CT scans together with their clinical reports
from around 20 centres in India between Jan 1, 2011, and June 1, 2017. A randomly selected part of this dataset
(Qure25k dataset) was used for validation and the rest was used to develop algorithms. An additional validation
dataser (CQ300 dataset) was collected in two batches from centres that were different from those used for the
development and Qure25k datasets. We excluded postoperative scans and scans of patients younger than 7 years. The
original clinical radiology report and consensus of three independent radiclogists were considered as gold standard
fior the Qure25k and CQ500 datasets, respectively. Areas under the receiver operating characteristic curves (AUCs)
were primarily used to assess the algorithms,

Findings The Qure25k dataset contained 21 095 scans (mean age 43 years; 3030 [43%] female patienis), and the CQ500
dataset consisted of 214 scans in the first batch (mean age 43 years; 94 [44%] female patients) and 277 scans in the
second batch (miean age 52 years; 34-[3l}%|femalepatgnls] On the Qure?Sk dataset, the algorithms achieved an AUC
of 0.92 (95% CI 0.91-0.93) for de intracranial (090 [0-89-0.91] for intraparenchymal, 0-96
[0-94-0.97] for intraventricular. 0.92 [0-90-0-93] for subdural, 093 [0-91-0-95] for extradural, and 0-90 [0-38-0.92]
for subarachnoid). On the CQ500 dataset, AUC was 0-94 (0-92-0-97) for intracranial (0-95 [0-93-0-98],
0-93 [0-57-1-00], 0-95 [0-91-0-99). 0-97 [0-91-1-00], and 0-96 [0-92-0-99]. respectively). AUCs on the Qure2sk

dataset were (- 92 (0 -91-0 - 94) for calvarial fractures, 0-93 (0-91-0-94) for midline shift, and 0.86 (0. 85-0- S?]ﬁumaxs
effiect, while AUCs on the CQ500 dataset were 096 (0-92-1-00), 0-97 [0-94-1-00). and 0.92 [0-85--95), respectively.

Interpretation Cur results show that deep learning algorithms can accurately identify head CT scan abnormalities
requiring urgent attention, opening up the possibility to use these algorithms to automate the triage process.

Funding Qure.ai.
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gQuant

gQuant is a suite of quantification and progression
monitoring products for CT and MRI scans. Each
product features fully automated detection,
quantification and 3D visualization. The level of
precision and reproducibility offered by gqQUANT is
useful in evaluating pharmaceutical clinical trial
outcomes.

Brain tumor volume
MULTIMODAL BRAIN MRI

-

Tibial and femoral cartilage
KNEE MRI

Visceral and subcutaneous fat
ABDOMINAL MRI _ -~~~

- -

Interstitial lung disease 134 brain regions '
HIGH RESOLUTION CHEST CT neurodegenerative disease analysis
BRAIN MRI

gQuant is not intended to aid in diagnosing a medical condition.




https://www.wysa.io

JA chatbot to help people with mental health problems

) Enable searly detection & suggestion to visit physician




https://www.niramai.com

IEarly detection of breast cancer by non-invasive thermography

Q* : ;
A
. a ~

JUses patented Thermolytix & SMILE tool

JAward winner
JAmazon Al conclave 2017

JAegis Graham Bell award 2017
JAxilor summer summit Award 2017



http://artelus.com

ARTIFICIAL LEARNING SYSTEMS HOME VISION MISSION ABOUT PRODUCTS CAREERS TEAM IN THE NEWS PUBLICATIONS CONTACT

Number of patients Screened Number of saved eyes Number of locations

42683 8641 307

40 fixed locations

Vision

Applying Deep Learning technology to bring Healthcare to the
"Forgotten Billion"




And at [east 50 more Al4H companies

JAdvenio technosys — medical images

1Orbuculum — predicting cancer, diabetes, CVD using genomic data
ICureskin — skin lesions diagnosis
ITen3T — wireless patch for monitoring HF patients

Singtuple — analysis of blood slides to generate pathology reports

JICMR funded Al tool for detection of cervical cancer



ICMR guided AMR surveillance network

Al based prediction of antibiogram — 90% accuracy




Al companies

Total number of artificial intelligence companies

canada [ 228
srael | 173
Germany | 160
France ] 136
spain [l 132

switzerland ] 83
Source: Wuzhen Institute SCMP



Academia is not behind..

IMasters in Al is at leadings IT institutions — both public & private

IPostdoc fellowships for doctors is becoming common

IBachelors in Al is being adopted rapidly



Citable research in Al (2010- 2016)

63,344

39,820

17,257 14864 13,948 12,843

China United Japan United India Germany France Spain Italy South
States Kingdom Korea

10,128 9,885 9,248 8,738

Scimago Journal and Country Rank (SJR)



Data management

IData is the smallest and probably the most important unit of Al ecosystem

WA Unique Identification Authority of India
g Planning Commission, Government of India

=
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/ﬁ A
OGN  AADHAAR
1.19 Billion AADHAR cards




AIRAWAT

(Al research, Analytics and knoWledge Assimilation plaTform)
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Governrment of India "'.lq-h .ll"_

“ 88 Ministry of Electronics and
Information Technology
Government of India
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Some other proposed clinical area for Al

IComplex decision making analysis — cardiac electrophysiology




Differentiating VT (life threatening) from SVT
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Brugada 84.8%
Verecki 90.3%
AVR 91.5%

Sensitivity: 98.7%
Specificity: 96.5%

Accuracy
96.6%

sens = .21
spec=1.0 VT

P
RS

interval

sens = .66
spec = .98

Accuracy
67.8%
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Accuracy
66.5%

Accuracy
VT ] 89.3%

sens = .987 VT sens = .965
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Accuracy
100%

G

Accuracy
v 1575

\

VT Accuracy

84.2%

s

Y

[ vt ]

Accuracy
82.2%

| wide QRS complex tachycardia |

Y

| Regular or irregular |

Y

o [

Vagal maneuvers —
or adenosine

1:1 AV relationship?

Is QRS identical
to that during NSR?
If yes, consider:
— SVT with BBB
— Antidromic AVRT

Previous Ml or
structural heart disease?
If yes, VT is likely

QRS morphology
in precordial leads

AF, AFL, AT
(with variable
conduction) and
a. BBB

b. preexcitation

A rate faster
than V rate

AT
AFL




SO

me other proposed clinica

area for Al

JEn

nanced 3D visualization of cardiac structura

malformations

JImproved understanding of cardiac morphology obviating heart specimens

IFor better surgical/ interventional planning




Summary

Al provides ‘once in a life-time opportunity to bring change

JIndian public & private sector is committed to develop
Accurate, creditable, responsible and preferably explainable Al4H

Al validated in India is directly applicable to nearly half of the World

IData privacy, sharing and security issues remains to be answered



In nutshell..

India is ready, willing and able to develop and deploy Al4H




Thank you




