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Healthcare & Healthcare Systems @CMED

® Healthcare

— Prevention, Diagnosis, and Treatment of disease, illness, injury, and
other physical and mental impairments in human beings.

— All goods and services designed to promote health, including
preventive, curative and palliative interventions.

® Healthcare Systems

— Provide Preventive Care, Primary care, Secondary care, and Tertiary care, as
well as in Public Health

High Attention (Curative)
Secondary care & Tertiary care

Low Attention (Preventive)
Preventive care, Primary care &
Public Health
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Connecting People, Saving Lives

Components of Healthcare Systems
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Current Healthcare Situation in Bangladesh | )
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Universal Health Coverage ©CMED

Connecting People, Saving Lives

Universal Health
Coverage

oy

The United Nations Sustainable Development Goals that all UN Member States
have agreed to try to achieve Universal Health Coverage by 2030. This includes
financial risk protection, access to quality essential health-care services and
access to safe, effective, quality and affordable essential medicines and vaccines
for all.
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Connecting People , Saving Lives

Digital health ecosystem

Digital health components

What does it mean for healthcare:

mHealth
Gamification and eHealth

S e mprove access

Loamnm | Cloud-based - * Quality care
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medié  wearables pgrsonal

* genomics * Better patient outcomes

~  *lIncrease patient engagement
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connected health

| Inter-operability

Source: PwC analysis




Al4H Mobile applications & Cloud-based Al applications

Primary care ADA, Your MD,
CD Babylon, CMED
NCD

MNCH

N
Family Planning ,3@
Mental Health ‘&Q

Referral Chain .
Hospitals
Cloud

7
Yo
Risk Assessment AI_ N /76/})
Fljc;]g:t%?mﬂty Health Health  Health Record
Clinical Accuracy Agent Volunteer  Security/Privacy
Health Record He:ﬁzts“g':f”ice Gov. Policy
Security/Privacy CHW/HA e




) AIMS Lab © CMED

Connecting People, Saving Lives

Advanced Intelligent Multidisciplinary Systems Lab

Research

Research on Healthcare Situation in Bangladesh (2015)

Contents lists available at ScienceDirect

Computers and Electrical Engineering

ELSEVIER journal homepage: www.elsevier.com/locate/compeleceng (B

CMED: Cloud based medical system framework for rural
health monitoring in developing countries

Kashfia Sailunaz®*, Musaed Alhussein”, Md. Shahiduzzaman®, Farzana Anowar?®,
Khondaker Abdullah Al Mamun*®

* Department of Computer Science and Pagineering Military Msticute of Science and Technology, Dhaka, Berglodenh

® Deparrment of Computer Engineering. College of Computer and Mformation Sciences, King Soud University, Riyodh 11543, Soudi Arabia
¢ Department of Computer Science and Engincering Banglodesh University of Business and Technology, Dhaka, Banglodesh

€ School of Computer Science, University of Windior, Ontarie, Canads

* Advanced Inteliigent Multidisciplinary Systems Lod (AIMS Lad) Department of Computer Science and Engineering, Unlled nternational
University, Dhaka, Bonglodesh
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2. 5% of world population living in 0.03% Area

Referral System
No

67 70 Death Due to NCD Health Record

e
74% Out of Pocket Expense $‘I 0B.|.

No Health Insurance \Spent on Health care/year |




Infrastructure Situation in Bangladesh

\

Infrastructure of
Digital Bangladesh
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DIGITALIN BANGLADESH

A Snapshot of the country’s key digital statistical indicators

TOTAL INTERNET  ACTIVE SOCIAL MOBILE ACTIVE MOBILE
POPULATION USERS MEDIA USERS CONNECTIONS SOCIAL USERS
B @ Q =E
1672 91.2 1572 32.0
Million Million M|II|on Million Million
Urbanisation: Penetration: Penetration: vs. Population: Penetration:
37% 55% 20% 94% 19%

-SERVE
[ TECHRASA: NIKI AGHAES ICSE R (ALL LATEST AVAILASLE DATA IN SASLIARY J010).
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Connecting People, Saving Lives

Last Mile Health Service for
Universal Health Coverage




©@ICI  CMED Health Solution  @CMED
Digital Healthcare Platform

loT enabled Atrtificial Intelligence Driven Cloud based System
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CMED Health Kit

" Health Monitoring " Health Record & Ubiquitous Access to data
" Education and Awareness ® Al Driven Risk Prediction for Stroke, Heart
= Risk Assessment & Referral ~ Affack and Diabetes



$ Referral
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Household

Health Visitor

Households

Doorstep Healthcare
Service & Referral

Smart Health Kit Health Screening



How CMED Digital Primary Healthcare Service Model Works
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Benefits

Khana Prodhan € ¢ g T
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Dead (——i T NI
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2> Diabetic
> Hypertension

» Freedom Fighter

> Pregnant (Tracking ANC,
PNC and other Services)

More icons can be added
to identify new groups



E Health Record System

A Name: Habib Test

- Contact No: 01648468446

Age. 24
BLOCO GROUP : B4

Gender Male
REFERRED : CMED CC

PROFRE MEASUREMENT CVD RISK ASSESSMENT PRESCRPTIONS LAS TEST RESULTS
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Coatact No: 018197195597




i Dashboard
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Malana

Paratyzed

@ ENRICHed SASTHO

No. of Partner Organizations No. of Coordinators

& 5] & 5]

(1,528/13,01.247) 012%

No. of Health Officers

& 95

Household Surveyed Member Served
€@ ©0.00% &K 219%
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Health Status
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Bandhu Chula
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CMED Platform for PKSF (Monitoring & Management Dashboard)

9 PKSFAdmin (1) Signout

No. of Cards

@ 0.88%

1,389 /308,482

Health Officer Health Visitor

Household Status

[30.200/308,482) 9.79%

No. of Health Visitors

8 635




CMED Platform for PKSF (Monitoring & Management Dashboard)
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CMED Platform for PKSF (Monitoring & Management Dashboard)
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Disability

Total Member
13,01,247

Members With Disability
3328

Ear . Eye

103 204
. Mental COthers
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. Physical
2.210

Religion Wise Distribution
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- Buddha Christian
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Scaling of CMED Digital Health Service

GOOD HEALTH GENDER DECENT WORK AND
AND WELL-BEING EQUALITY ECONOMIC GROWTH

Tlseler | 1.6 Million. 1,000. 1100.

Registered Users by 2020 Jobs Created V'”((]%earigxgred
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General Practitioner (GP) Model for Rural Health System

Np)”

Universal Health
Coverage



General Practitioner (GP) Model for Rural Health System

e Referal/
w referral

Community Clinic

Community Clinic
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Union Upazila Health
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m Back referral
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GP Model and Referrals System from Household to District Hospital

CHCP

App/Tab
View

App/Tab
View

i

Community
Clinic

Household

Referral

Referral

Referral

Union Doctor Software/Digital
Prescription

Referral

District

Hospital

Medical College, S/W
Specialized Hospital EMR
Automation

Software/Digital Upazila
Prescription Doctor
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Advanced Intelligent Multidisciplinary Systems Lab

Autism Barta: Automated Autism Screening Tools
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Virtual Eye Doc: Smart Mobile App for Eye Exam

Government
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N2
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Health Health GP center
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Advanced Intelligent Multidisciplinary Systems Lab
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Can-Aware

An interactive system for cancer awareness,
education, screening and referral in Bangladesh
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Advanced Intelligent Multidisciplinary Systems Lab

PVDoc: Parkinson’s

Virtual Doctor

Cloud based Al Driven
Screening and Monitoring
System for Parkinson’s

Diseases

@ ICT

J = : ./ DIVISION
~ |
\g Ed

PD Speaialist

GP center
Union

Cloud Based framework for PD
Screening and Monitoring

_ .

= Fealures

Smals

TremorVibration Signal

Figure 1. PVDoctor framework with its primary users.
29



- Screening
- Sample Collection
- Testing

- Isolation / Hospitalisation
- Qutcome

- Dashboard

- Monitoring

- Data Analytics

- Follow up History

- Patient History

- Resource Allocation




Indentify Suspected Case ' i

30,000+ Health Workers Screening
Potential Cases Through DGHS App




National
COVID-19
Surveillance
System
Dashboard
(Screening

Analytics)

@CMED National COVID-19 Surveillance System O W GJ

Today, June 7,

Date
07/06/2020 07/06/2020

§ 1779(58.8%) § 1779(58.8%) § 2938(58.8%) § 1329(58.8%)
30227 0227 2195

B 1779(58.8%)  (17.1%) $1779(58.8%) (1715 § 2255(58.8%) (719 § 866(58.8%)

§ 1779(58.8%) § 1779(58.8%) § 2938(58.8%) § 1329(58.8%)
30227 30227 5193 2195

$1779(58.8%) 71w B 1779(58.8%) (17.1%) § 2255(58.8%) (719 # 866(58.8%)

Screening results Total 31070

I Safe - 500 people (56.2%)

B Low Risk - 300 people (36.2%)

~ Medium Risk - 400 people (50.2%)
B High Risk - 200 people (7.2%)

B Very High Risk - 50 (5.2%)

Nationwide
20,00,000+
People

Served

Screening
Analytics

https://cme
d.com.bd/c
ovid-19-
screening-
analytics/


https://cmed.com.bd/covid-19-screening-analytics/

Al Based COVID-19 Digital Surveillance Dashboard
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COVID-19 Test Appointment, Payment Verification, Sample Collection
and %ults System

Teces

’1.
Lis

PN
(=]
LS

el e T e i ] )

View Only.
@ 25 50
IEDCR
Patient Name: Amir Hossain Phone No: 01611-123 456
e: 31; Male Adress: Mirpur 11, Dhaka, Pallabi
01 Dhaka Medical Kurmitola Hospital Abdul KOrim 01611923456 Dhaka Dhaka Dhaka 10/06/2020  10/06/2020 he P
02 Dhaka Medical Kurmitola Hospital Kobir Ullah a61-1734s6  Dhaka Dhaka Dhaka 10/06/2020  10/06/2020 (U] Sample Collection Point: Dhaka Medical Sample Collection Date:20/03/2020
Lab Name; Kurmitola General Hospital Date of Test: 22/03/2020
03 Dhaka Medical Kurmitola Hospital Amir Hossain otenn2a4s6  Dhaka Dhaka Dhaka 10/06/2020  10/06/2020
Result: Positive
04 Dhaka Medical Kurmitola Hospital Korim 01611123456 Dhaka Dhaka Dhaka 10/06/2020  10/06/2020
05 Ohiaka Medical Kuiteiiala Hospital Rohim ceiaaed Draks Dhaka Dhaka sonsaizsd e IR Sample Collection Point: Dhaka Medical Sample Collection Date: 20/04/2020

Lab Name: Kurmitola General Hospital Date of Test: 22/04/2020

Result: Positive

¢ CMED

Sample Collection Point: Dhaka Medical Sample Collection Date: 20/05/2020
Today, June 7, 2020
Lab Name: Kurmitola General Hospital Date of Test: 22/05/2020

Result: Negetive

Sample Collection Point: Dhaka Medical Sample Collection Date: 08/06/2020
Lab Name: Kurmitola General Hospital Date of Test: 10/06/2020

Result: Negetive

01 Abdul Korim Medical Technologist ~ 01611-123 456 Dhaka Dhaka Dhaka 20
02 Abdul Korim Medical Technologist ~ 01611-123 456 Dhaka Dhaka Dhaka 20
03 Abdul Korim Lab Technologist 01611-123456 Dhaka Dhaka Dhaka 20 National COVID-19 Surveillance System
04 Abdul Korim Medical Technologist ~ 01611-123 456 Dhaka Dhaka Dhaka 20

Dashboard (Sample Collection & Lab Results)

05 Abdul Korim Lab Technologist 01611-123 456 Dhaka Dhaka Dhaka 20



COVID-19 Digital Remote Patient Monitoring & Virtual ICU System

Digital remote patient monitoring and virtual ICU system: The system uses technology to monitor patient health outside of a traditional
clinical settings, such as in home or in a hospital. It collects level of oxygen in patient’s blood along with heart rate, alerts the health care
provider if oxygen levels drop below safe levels and assess the need for clinical intervention such as supplemental oxygen. This system can
play significant role for monitoring covid-19 patients in different settings like, COVID-19 hospital, isolation center and home isolation to make
timely intervention, reduce work load of health professionals and save lives.

Data for
Decision

Patient
Condition

Monitoring DGHS Dashboard

Doctor
Followup

Apt # C-5 & C-4, House # 761, Safura Green,
Satmasjid Road, Dhanmondi, Dhaka-1209

9 AIM3 Lab




COVID-19 Digital Remote Patient Monitoring & Virtual ICU System

1CU Support

Patient
Condition

Data for
Decision

@ Hospital Service, DGHS

Remote Patient
Monitoring

Patient Benefits: Doctors and Hospital benefits: Regulatory Benefits:
eEasy to use eContinuous patient monitoring data streaming eCentral monitoring of covid-19 patients
eFast, accurate, continuous monitoring could provide real-time patient supervision. eOptimize resource mobilization
eEarly detection and earlier intervention eBalances out the workload and time; no need for eData based decision and intervention
eMinimized complications rounds to assess patients in such cases. eBetter access to healthcare system
eReduction in hospitalization eBetter utilization of medical resources such as the

elmproved patient management equipment, medical staff, and others. @ ‘ M E

Cormect vy Ronce. Soning L



Digital Vaccination Platform (Process Flow)

Shared Health
Record

Upazila/Zone Committee

Beneficiary List
Upload/ Registration

g

Verification
Validation
Prioritization

[==]

Demand List for
Vaccination
center with
Distribution

HQ
Vo
A

Upazila

=
EYEY
Distribution
through LMIS all
over the Country

(Line List)

Upazila

Preparation (15 days before vaccination)

Storage and Supply

(Micro Planning) i
Chain Management

Beneficiary List, Vaccine, Vaccination Center & Vaccinator

A0

Second
Dose

Vaccination
Card,
Information,
Telemedicine,
Emergency

Follow Up Via
App/Telemedicine

Side effect Monitoring &
Management

Second Notification (28

Vv&@¥Hation

First Dose

Vaccination
Card,
Information,
Telemedicine,
Emergency

Notification
Before 7, 4 & 1 days

Jcha

Vaccination Center &
Vaccinator Preparation
(Beneficiary List &
Vaccine)

Notification to the
beneficiary Via
OBD/SMS/App

Support

Vaccinator and Vaccination Site (Union, Upazila,
District/Municipality, City Corporation)




Digital Vaccination Platform (Dashboard

Digital Vaccination Platform

B s $2EE B

Total Total Total $100 Total
Last 24 Hours 60 Last 24 Hours 90 Last 24 Hours 160 Last 24 Hours 60

Total Total l: 100 Total Sample Collected: 100 Total
Last 24 Hours 160 Last 24 Hours ‘60 Positive: 60 Last 24 Hours

] Dhaka

Khulna 10( .~ Khulna
Barisal Barisal
Chattogram 00 __ gl Chattogram

= g . n 8

[ Rangpur < e [ Rangpur

B Rakshahi M Rakshahi

B Mymensingh Bl Mymensingh

M sylhet B sylhet




Digital Vaccination Platform (Dashboard

Digital Vaccination Platform

Date
10/06/2020 i 10/06/2020

Total 100 Total
Last 24 Hours 60 Last 24 Hours 90

Total 100 Total I-100
Last 24 Hours ‘60 Last 24 Hours ' 60

[ Dhaka - 30226 (56.2%)

[ Khuina - 10441 people (45.2%)
Barisal - 5193 people (7.2%)

[ chittagong - 2195 people (5.2%)

[ rRangpur - 228 people (30.2%)

B Rajshahi - 302 people (20.2%)

B Mymensingh - 4422 people (12.2%)

Il syihet - 306 people (7.2%)

Total $100
Last 24 Hours 160

Total Sample Collected: 100
Positive: 60

Total
Last 24 Hours

Total :100
Last 24 Hours 60
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