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Telemedicine / TeleHealth / mHealth /
eHealth

 Remote delivery of healthcare

* Telemedicine: ‘The delivery of health care services, where distance is a critical factor, by all health
care professionals using information and communication technologies for the exchange of valid
information for diagnosis, treatment and prevention of disease and injuries, research and
evaluation, and for the continuing education of health care providers, all in the interests of
advancing the health of individuals and their communities.” Registered medical practitioner (RMP)

 TeleHealth: “The delivery and facilitation of health and health-related services including medical
care, provider and patient education, health information services, and self-care via
telecommunications and digital communication technologies.’

» eHealth: electronic / digitalization of health data

* mHealth: using mobile phone to deliver TeleHealth/Telemedicine

Reference: Telemedicine guideline, MoHFW, 2020
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Telemedicine Ecosystem
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Telemedicine Landscape

* Types * Types
. ModvédOf Communication * Individual Involved/Connected
190 + Patient & RMP
* Audio

* Text based
* Caregiver and RMP

* Timings of information transmitted

* Real Time * RMP to RMP

e Asynchronous

_ * Health worker to RMP

e Purpose of consultation

* Non-Emergency

* Emergency



Telemedicine: Benefits

* Remote Monitoring * Data collection in a defined
* Accessibility format

* Digitalization

* Minimal loss of time due to * Easy integration with a clinical
no/limited travel trial

e Efficient use of resources

e Faster turn-around time
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Telemedicine : Additional Benefits

 Direct Digitalization

 Direct data entry to digital form (Ideal)

* Inbuilt Case-Report Form
* No Parsing
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Telemedicine: Example

eSanjeevani - National Telemedicine Service
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Telemedicine: mHealth

« mHealth: Potential of doing work of
all/any blocks in telehealt

* Electronic
* Digitalization of information

» Storage Space
e Data accumulation

* Computing Power
* Data Transformation / Analysis / Visualization

* Communication
* Share Data: Locally or Distant
* Voice calling, Video calling

* Tracking
* Date/Time linking
* Location

S @
Ol
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Camera Array Camera

Hin
=
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FHD+ IPS Display

Qualcomm*®
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UFS 2.2 Storage

w:////

18W Fast Charge
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0

Stereo Speaker

6000mAh Battery

Side-Mounted Corning* Gorilla®
Fingerprint Sensor Glass 3
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Telemedicine: mHealth

 Additional information
* |nternal sensor or modules

e External attachment

Reference : FLIR
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Telemedicine: mHealth

* mHealth: Common Sensor and Communication Modules

* Accelerometer * Light Sensor * Sim Card
* Acceleration « Proximity * 2G,3G,4G & 5G
* Camera Module . Bluetooth

* Magnetometer ]
 Magnetic Field Sensor * Microphones * NFC

* Humidity Sensor

* Gyroscope e Touch Sensor
* Angular Velocity

* Wi-Fi

* Finger print e GPS
* Temperature Sensor * Pressure Sensor * Position
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Telemedicine: mHealth

mHealth: What all can we
monitor?

e Location

* Image
e Color: Change
* Appearance / Detection
» Size/Area/Location estimation

e Video

i Dynamic Changes Phases of normal gait cycle

* Functional
e Changes during activity

* Example: Gait / Facial Expression

Decaletstion

Image Reference: https://www.tekscan.com/blog/medical/gait-cycle-phases-parameters-evaluate-technology
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Telemedicine: mHealth

e mHealth: What all can we monitor?

e Audio
e Speech
e Sounds
* Heart sounds

* Joints
* Lungs

* Physical dimension
* Sensors
* Camera

 Manual Input

(A) Normal

e

(C) Mitral regurgitation

e s e -

Image Reference: https://mhealth.jmir.org/2018/2/e49/
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Telemedicine: mHealth

e mHealth: Use case

* Digital Data Collection

* Case Report Form
* Electronic Data Capture
* Multi-parameter capturing and linking

e Chatbot
* Sequential asking of questions and feedback
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Telemedicine: mHealth

ALERT Outside geofence

&

Inside geofence

* mHealth: Use case O

* Geofencing

* A geofence is a virtual geographic
boundary around a physical
Iocation il Airtel 4G 2:09 PM @ 49% W

] ® Aarogya Setu < B
* Conventional Use case: GEOFENCE
. High risk of
* Marketing ‘@9 T R
* Tracking
. We Recommend: @‘r‘ N 0 ..
* Security ““ 5 §
) : Isolate yourself The?tore \‘
* Tracking in Healthcare W /[
. . n °
* Infectious diseases : Log f
v temperature
e Elderly Care ‘ E i
T
\ ) 16

Image Reference: https://gisgeography.com/geofence-geofencing/; Aarogya Setu App; https://neilpatel.com/blog/geofence-marketing/
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Telemedicine/mHealth in disease

management

* Disease Management

B

e
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Awareness .

Treatment o

Adherence

Control or .
Remission s

Health promoting habits
Disease and risk factor awareness
Patient education

Screening for disease and comorbi
Risk assessment

Diagnosis by clinician
Treatment decision

Treatment experience
Monitoring treatment response
Access to treatment

Compliance to therapy
Chronic disease management

Improvement in disease symptoms
Improvement in quality of life

17
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Telemedicine in disease modelling

 Data

* Surveillance
* Tracking
* Mapping

* Information for Models
* Data : Case Rate
* Interaction
* Proximity
* Additional Data for helping with sub-grouping / stratification
* Additional Data to normalize for other parameters

18
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Neglected Tropical Diseases

* As per WHO

 Buruli ulcer * Mycetoma, chromoblastomycosis and other
deep mycoses

* Onchocerciasis

e Rabies

» Scabies and other ectoparasitoses
* Schistosomiasis

e Soil-transmitted helminthiases

* Chagas disease

* Dengue and chikungunya
e Dracunculiasis

* Echinococcosis
 Foodborne trematodiases
* Human African

trypanosomiasis * Snakebite envenoming
e Leishmaniasis * Taeniasis and cysticercosis
° Leprosy ° TI"aChoma

* Lymphatic filariasis * Yaws
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Neglected Tropical Diseases

« Lymphatic filariasis (LF)
* Filarial parasites: Wuchereria bancrofti, Brugia malayi and B. Timori

« Paras Itl c Nemato d es ODPDx Wuchereria bancrofti Pl o
D(
« Thread like 'Illﬂlﬁ

 Lives in lymph system — 45

Migration to mosquito
. . e hegd and probosgis = d
 Timeline: / ==L\ \L %
- Larva to adult: ~6+ months — ~" ¥

0 Mosquito takes a blood meal
Mosquito Stages (L3 larvae enter skin) Human Stages

o L3 larvae
= i o Adults in lymphatics

?

» Blocks lymphatic drainage T ”
 Canlive: 5to 7 years
. . . Adults produce sheathed
* Microfilariae g:::::;ﬁ:;::;::;z"z:;zw

blood circulation

(6]

L1 larvae

o Mosquito takes
ablood meal

* C an b e i n te rm e d i ate e Microfilariae shed sheaths, g arisel
. . . . . pen(ra‘te mosquito's midgut,
® NOCturnaI manlfestatlon In Clrculatlon and migrate to thoracic muscles

N L)
HTrs/
& Infective stage

ﬁ Diagnostic stage
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Reference: https://www.cdc.gov/parasites/lymphaticfilariasis/index.html;
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Neglected Tropical Diseases

» Lymphatic filariasis (LF)
« Early Symptoms
« Eosinophilia: More white blood cells
» Cough, wheezing, shortness of breath

« Lymphangitis: Inflammation of lymphatic channels
* Fever and chills.
* General ill feeling (malaise), Headache, Loss of appetite, Muscle aches,
» Enlarged and tender lymph nodes (glands) -- usually in the elbow, armpit, or groin.
* Red streaks from the infected area to the armpit or groin (may be faint or obvious)
» Throbbing pain along the affected area.

« Lymphadenopathy : Abnormal lymph nodes

NIRMAL PUNJABI

 Clinical Features
* Lymphedema of limbs: swollen limbs
« Hydrocele: fluid in scrotum
« Skin: Thick and pitted

Reference:_https://www.cdc.gov/parasites/lymphaticfilariasis/index.html; https://www.borgenmagazine.com/india-seeks-end-lymphatic-filariasis/; https://www.dnaindia.com/india/report—ar%—1
elephantine-problem-haunts-bihar-jharkhand-uttar-pradesh-2741585



https://www.cdc.gov/parasites/lymphaticfilariasis/index.html
https://www.borgenmagazine.com/india-seeks-end-lymphatic-filariasis/
https://www.dnaindia.com/india/report-an-elephantine-problem-haunts-bihar-jharkhand-uttar-pradesh-2741585
https://www.dnaindia.com/india/report-an-elephantine-problem-haunts-bihar-jharkhand-uttar-pradesh-2741585
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Neglected Tropical Diseases

» Lymphatic filariasis (LF)
« Diagnosis
» Blood smear: To detect microfilariae
» Antibody Test: Brugia Rapid Test
» Antigen Test: Alere Filariasis Test Strip
 For children: Ultrasound lymph nodes

 Treatment
 Anti-parasitic drugs
* |vermectin, Diethylcarbamazine and Albendazole

 Slow/Limit the progress of lymphedema
» Hygiene, Exercise, Skin and wound care, etc.

e Surgery

Reference: https://www.cdc.gov/parasites/lymphaticfilariasis/epi.html; https://filariajournal.biomedcentral.com/articles/10.1186/1475-2883-2-3;

22
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Neglected Tropical Diseases

* Visceral Leishmaniasis (VL)
* Protozoa parasite Leishmania (20)
* Vector: female phlebotomine sandflies

Sandfly Stages

o Sandfly takes a blood meal
(injects promastigote stage

* Ty p e S : o Divide in the gut and /—»

migrate to proboscis

* Visceral (kala-azar) Eé\w}é

» Affect organs /
* Cutaneous

e Skin sores
* Mucocutaneous

Amastigotes transform into
0 promastigote stage in the gut

e Ingest:'c;m of
parasitized cell

A= Infective Stage
A= Diagnostic Stage

Reference: https://www.cdc.gov/parasites/leishmaniasis/biology.html

into the skin)

s

o

Ssndﬂy.takes i; blood meal
(ingests macrophages infiected

with amastigotes)

Human Stages

e Promasfigotes are
phagocytized by

macrophages
ar ather types
af monanud lear
phagoeytic cells
o
A
.

Amastigotes multiply in cells
of vanicus tissues and infect

k other cells A
|
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Neglected Tropical Diseases

* Visceral Leishmaniasis (VL)
» Early Symptoms
« Fever, weight loss, enlargement (swelling) of the spleen and liver, and
abnormal blood tests.

* Low blood counts: low red blood cell count (anemia), low white blood cell
count (leukopenia), and low platelet count (thrombocytopenia).

 Manifestations: few weeks or months

* Clinical Features » Diagnosis
« Skin Sores « Tissue specimens
« Swelling of spleen / liver e Irgeéomblnant K39 protein

* Mucosal sores: nose, mouth, throat . PCR

Reference: https://www.cdc.gov/parasites/lymphaticfilariasis/index.html; https://www.borgenmagazine.com/india-seeks-end-lymphatic-filariasis/; https://www.dnaindia.com/india/report—ar%—4

elephantine-problem-haunts-bihar-jharkhand-uttar-pradesh-2741585
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Neglected Tropical Diseases: PKDL

* Post Kala-azar dermal leishmaniasis (PKDL)

« Complication of kala-azar
» Typically associated with Leishmania donovani parasite

* Manifestations
 Skin rash/papules for weeks / months
« Face / mouth

NIRMAL PUNJABI

» Diagnosis
 Biopsies from rash
» History of VL
* recombinant K39 protein IgG

* Treatment
e Sodium stibogluconate or meglumine antimoniate
e liposomal amphotericin B

25

Image Reference: https://www.nature.com/articles/nindia.2019.93; https://www.e-ijd.org/article.asp?issn=0019-5154;year=2020;volume=65;issue=6;spage=465;epage=472;aulast=Dixit



https://www.nature.com/articles/nindia.2019.93

Neglected Tropical Diseases Manhagement:
mHealth for skin NTD

* Diagnosis
* Image based

* Symptoms based

e Combination of both
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Neglected Tropical Diseases Management

e Skin NTDs Guide Application
* WHO

Skin NTDs Guide App

o . Skin NTDs Guide App < Skin NTDs Guide App O < Diagnostic
Recognizing reglected tropical
diseases through changes on the :
skin 1 Bunditheer > 1 Skinsign >
N T D 2 Cutaneous leishmaniasis >
e e i 2 Distribution >
. Post kala-azar dermal
Skin NTDs 3 leishmaniasis > X .
£ Diagnosis tool >
4 Leprosy >
4 Skin NTDs Chatbot >
5 Lymphatic filariasis >
®\ 6 Mycetoma > -
Diagnosis
g 7 Onchocerciasis > ‘ '
8 Scabies and other parasitic S

infections of the skin

Yaws (endemic
9 : >
treponematosis)

Information

¢ ;!)\“y, World Health .
'3

33 Organization

AN world Health ¢73% World Health This chatbot is designed to help you in
ﬁ? o,‘;,'aniZS?ion & ‘%} o,‘;'aniZS?ion the diagnostic of skin NTDs from a single 27
sign of the skin

A
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Neglected Tropical Diseases Management

e Skin NTDs Guide Application

* WHO

Skin NTDs Guide App ¢ Distribution O ¢ Diagnostic tool

Recognizing reglected tropical @ @ e Shfinelanetce
" Present but not / \
dlseases through Changes on the £ommon common Ansent L Starts as a painless lump )
skin S /

Buruli ulcer
\\ \ i
s () & ) DD )

‘// Irregular ulcers on lower legs associated with \‘
Lumps Ulcers Swollen limbs Patches N enlarged veins 2

¢ 2 World Health
AN 3 Organization

[+ S {+] L+
Cutaneous leishmaniasis

\\/ 1 4
> g (&) & ) P
Lumps Ulcers Swollen limbs Patches

& = =] +}
Post kala-azar dermal leishmaniasis

Y B Ajvﬂ\

Lumps Ulcers Swollen limbs Patches
¢ Y World Health
A ﬁ‘y Organization

https://www.who.int/publications/i/item/9789241513531

Appearance

Reduced sensation around ulcer

Arterial pulses absent

Show results

by
Y World Health
*‘{‘\A‘?/ Organization

P
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Neglected Tropical Diseases Management

* Tracking

* Symptoms KAMIS

National Vector Borne Disease Control Programme

Current Version : 1.0.0

* Spread of disease

Category : Health

° CI uste rs Upload date : 2021-01-21 16:55:42
Last Updated : 2021-01-21 16:55:42.0
Downloads : 576
- - - | Platform : Android ¥
° P rog reSS Min. Platform Version : Lollipop 5.0
« VF
* PKDL
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Neglected Tropical Diseases Management
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Neglected Tropical Diseases Management

* Intervention * Education

e Mass Drug Administration (MDA) + To support Infected
* Anti-parasitic drugs
* |vermectin, Diethylcarbamazine and

Albendazole * To support healthcare worker
* To all eligible people living in endemic areas

* sentinel and spot-check community surveys,
1(‘ollo;/ved by a transmission assessment survey
TAS

* mHealth data
* Planning
* Implementation
* Data collection
* Impact assessment surveys

https://www.who.int/publications/i/item/who-wer9543
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Neglected Tropical Diseases Management

Examples of Application developed for skin NTD

Tahle 3. Chamcteristics of apps for skin neglected tropical diseases available from app stores in alphabetical onder.

Mame Marketplace Dbjective Target user Discase
(date last updated) (mumber of
doomloads )
EndNTD= App Grooghe Play T create a community of champions who are at the HCPY MTDs (inchuding skm SkinApp Googhe Play To act s & disgnostic tool and source of mformation on - HCP MTD- and HIV.relat-
{ictoker J017) Store (4100} fuefron in the fight against NTDs® in Zindakuwe, WTDs) [ Dictobser 2019) Store (+10;  signs, sympioms. and therapy ed skin diseases
Africa. and globally Apple App
Store
Guaral RPC Googhe Play To imprave early diagnosis HCP CLE
(F, - 20} Sioae {410 Skin NTD= App Coogle Play Todiagnose and identify signs and symplomsof sNTDx  HCP Skin MTIk
ehruary {July 2020 Store | +60]; throwgh their visible chamcteristics
Lepra Reaction Basic manage-  Google Play T conduct classification and quantification of severity  HCP Leprosy Apple App
meznt guide Store [+ 10:0) to plan for appropriste climical manzgement Store
[October 2017 Task Force Tropical Data Coogle Play  To collect data Task Force for NTDs (inchuding skin
LymEX Google Play To imgprave selfecare Patienis Lymphoedema {August 20 &) Stowe (+1000) Glﬁﬁcaﬂh NTDs)
{Tuby 219 Google Play Store  Store (+50% mermner
and January 2020 Apple App ;II'I“E App Tropical Dizeases Croogle Play To provide a detailed overview of the ctiology, pathes  HCP D including CL,
Siore) [ August 2015) Store [+ 1 0HK) FhT:ITE'F- epideminlogy. dingnasis, and treatment of B, and lepeosy
Lymi\al Googhe Play Tovmezasure and caloulate limb volume of thase affected  HCP Lymphoedema tropecal discazses )
[ September 2019) Store (+10) by edema Tropical Discases Croogle May T provide a detailed overview of the cause, diagnosis, HCP TDs including CL.
St <100 iz, risk faciors. tion, and treatmaent of th B, and |
Recognize Hydrocele disease  Google Play To imgprave infommation abowt canses, treatment, and Patients Hydrocele (Diecember 2019 o d EL:E:D:;:;Z: A, prevenhin. and freafment et e aneeprosy
[ September 201%) Stoere (4500 complications
WIDe Croogle Play To comtrod the epidemiological sinsation HCP and WHO!  Yows and BU
Recognize scabies Googhe Play To imgprove knowledge abowt the disease Patienis Scabies {Jan 2020} Store {+10) sinff
|5-ep1m11b-erlﬂ|'}'| Store (41060 pany s
Scabies disease Googhe: Play To imgranve clinical management of the disease HCP Scahbies
{December 2017) Store (4300)
32
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Challenges/Limitation

* Privacy / Safety of Data ®,

Termas of Service & Privacy

» Data Accuracy / Reliability

* Most smartphone devices are © Ovvicotocsten
Consumer Grade products P b e

* Training for using device/application o

o Data Sharing
Youwr Data will be sthared only with the Govermnment of
india. The App does not allow your name and numbes

to be daclosed to the public at large at any time

* Cloud Infrastructure

ndwcate your acceptance of the Terms of Service and the

 Cost for setup & maintenance

Image Reference: Aarogya Setu app
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Thank you

Contact: npunjabi@iitb.ac.in
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