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HGHI Al Program Focus

Opportunities & challenges in applying Al driven technologies in healthcare in the
LMICs

 Convene across Harvard
 Research

* Policy
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Challenges in Healthcare Delivery In The LMICs Global Physician% v/s Global Disease Burden
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Quality Gaps Are Significant in the LCMI’s And Addressing These Are Critical to Achieve Any Sustainable
Development Goals.....

5.7-8.4M $1.4-1.6T
deaths Lost

annually Productivity

eIneffective care in the LMICs was responsible, on average, for 25% of deaths caused by the conditions examined

*Nearly 1 in 5 hospitalized patients who went to the hospital were harmed in the process. Overall, 134 million
adverse hospital events occurred, leading to approximately 2.6 million preventable hospital deaths annually

* Over 120,000 HIV patients who are connected to treatment end up dying from substandard and falsified medicines
every year

Source: Crossing the Global Quality Chasm: Improving Health Care Worldwide. Publication released by National Academy of Sciences, Health & Medicine Division. 2018 August



Causes Of death, US, 201 3 Based on our estimate,

medical error is the

3rd most common
cause of death in the US

Cancer
585k

Medical
error
251k

Heart All causes
disease

611k 2,597k

Suicide
41k
Motor ‘ .
vehicles Firearms
34k 34k

© 2016 BMJ Publishing group Ltd.
However, we’re not even counting
this - medical error is not recorded Data source:

on US death certificates http://www.cdc.gov/nchs/data/
nvsr/nvsr64/nvsr64_02.pdf

Makary, M. & Daniel, M. (2016) Medical error—the third leading cause of death in the United States. BMJ, 353 :i2139



The Promise of Al For The LMICs

Prevention & Wellhess

10X increase in medical data by 2025 to Emerging Al technologies .
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Focused Use Case: In Cervical Cancer

Problem: High prevalence of undiagnosed cases in India estimated at 1-1.4M cases annually; inadequate cytopathologists; poor
tissue acquisition; poor staining quality;

Approach: Computational Pathology -A/ndra
Verification By A Cytopathologist
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Staining Diagnosis & Predictive Assessment
Digitization Edge Neural Net, Trained over 100s of
verified, curated & labelled samples



Use Case: System Wide Scaling LVPEI

v
Outpatients treated 13.16
million

Surgeries performed 1.37
million

Children reached 3.34

million
Rehabilitated
Villages reached
Corneas harvested
.

Corneas distributed

Innovative stem cell based procedures

Eye care professionals trained 20.046
)

Publications 232

PhDs awarded 46

Patents filed 9

Done with 78 Ophthalmologists

Impact

1987 to March 2018

0.17

million

o7 26,04

* 84,297 People Served

46,372
1633

50%+ services
provided free of cost,
regardless of complexity

Total Centres: 195

o 1 Centre of Excellence
Serves 50 million+ population
@ 3 Tertiary Care Centres

Each serves 5 million+ population
Secondary Eye Care Centres* i1 9 Partner Centres

Each serves 500,000 - 1 million population

* 171 Primary Eye Care Centres**
Each serves 50,000 population
Vision Health Guardians
Serves 5,000 population
* Secondary Centres

*¥ Vlision Centres




Simplified Al-Machine Learning Framework To Consider For LMICs

Autonomous,
Complex adaptive &
hybrid self learning
‘Statistical networks- neural
algorithms- Random networks-
@ optimization, ~ Decision convoluted
Decision Bayesian Forests —e.g. networks,
trees and models, complex adversarial
rule based regressions- multivariate networks-
® learning-e.g. e.g. risk predictions Google Alpha
fuman - clinical calculators Go, Google
drlv_e_n protocols DR
decisions

Adapted from Beam, A & Kohane, I. Big Data & Machine Learning in Healthcare. JAMA. March 2018



Implementation Issues To Consider

Issues of Impact | Human Decision | Decision Trees Statistical Hybrid - Forest
Makmg Algorlthms Decision Trees

Human Control

Data Needs &
Computing Power

Data Bias Concerns
Legal Precedence

Need for Meta
Data Veracity,
Security, Fidelity
and Labelling

Augment v/s
Supplant HR skills

Issues around
Ethics, Equity

Implementation &
Adoption Hurdles

Low

N/A
Established
Nil

N/A

N/A

N/A

Low-Moderate

Present
Present

Yes

Augment

Possible

Low

Moderate

Present
Present

Yes

Augment

Possible

Low

Moderate

Moderate-High

Moderate
Early

Yes

Augment

Possible

Moderate

Low, Black Box

Very high

High
In its infancy

Significant

Augment but
Supplant concerns

High

High



Framework : Matrixed Systems Evaluation
Al/Machine Learning Driven Technologies & Impact On Healthcare Delivery

Quality Of Care Access To Care Economics

Improves access to the urban poor ~* Economic sustainability in care

* Improves Dx & Rx? If so for what

types of conditions? and rural settings, if so how? delivery?

 Enhances/improves outcomes? « Address HC professional gaps, skill ~ * Improves affordability?

* Improves standards and shifting, up skilling, * Lowers utilization of resources and
consistency of care? maldistribution? cost?

« Adaptable to local demographics? « Changes the existing care delivery ~ * Unmasks latent pools of

* Guides better decision making? system, how? undiagnosed cases? If so Impact

* Improves care delivery? on the existing health care

e Scalable? economics?

* Provides better predictive
assessment?

Apply To These The Cross Cutting Issues
Ethics; Legal Frameworks; Data Related Challenges ; Validation; Efficacy-Quality of Life; Adoption & Implementation



Framework : Map The Environment

Small community & focus For
2/3rds for the global patient population

Framework Courtesy HGHI, Megan Diamond MPH



