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How cancer patients are
treated today ?

1. Surgery

2. Radiation therapy
3. Chemotherapy

4. Hormone therapy

5. Immunotherapy



With Chemotherapy,
Cancer Patients are
sure to have side-effects
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Any
Alternative Treatment
for
Cancer ?



Gene-Driven

Precision Medicine


https://www.cancer.net/navigating-cancer-care/how-cancer-treated/personalized-and-targeted-therapies/understanding-targeted-therapy
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Why Precision Medicine?



Side effects are minimal

Uses drugs designhed to
"target” cancer cells

iCi Iso has applications in other diseases... Cardiovascular etc



Quick
Refresh:;

genes and
DNA
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Genes have DNA

DNA contains the code

. .10 synthesize a protein

DNA tells the cell to do certain things

Cancer cells typically have changes in their genes,

thus different from normal cells

Gene changes in cancer cells mean the cell will

grow and divide rapidly (abnormal)



Precision Medicine ?




« Based on understanding of individual gene
* Applies genomics and protenomics

« Identifies biomarkers to specific diseases
BCR-ABL(Luk), EML4-ALK(Lung)

* Precise and individualized treatment to certain patients
and diseases

« Select sensitive drugs, optimal dose and timing - least
side effect

# NIH Definition
16




Imaging to find the Target



PET/CT imaging is able to
identify active tumors at a very
small size, based on the

biological activity of the tumor
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Obtain a sample of patient’s tumor
Perform the DNA sequencing

Search for Cancer causing Mutations
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Guanine C ',’t()Sll‘C

Sugar phosphate
backbone

DNA Sequencing

Determine exact sequence
of bases (lab procedure)

This sequence has
information on what a cell
needs to assemble protein



Pharmacogenomics and
DNA seqguencing
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Pharmacogenomics looks at how a person's
individual genome variations affect their response
to a drug.

Such data is being used to determine which drug
gives the best outcome in particular patients.

Over 140 drugs approved by the FDA now include
pharmacogenomic information in their labelling.

https://www.whatisbiotechnology.org/index.php/science/summary/sequencing/dna-sequencing-determines-
the-order-of-dna-building-blocks
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_abelling is not only important in terms of matching
natients to thelr most appropriate drug, but also for

working out what their drug dose should be and
what side effects are

Drug developers are also using pharmacogenomic
data to design drugs



Data Driven Interventions
In Mental Healthcare




A Wristband
* A Vision System
* An EEG Headband
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Behavioral
Traits

Physiological
Signal
Processing

Modalities

NLP &
Text
Analytics

Visual
Emotion
Analysis




A Wristband to Measure the Stress Level

Uses Biochemical mechanism to
measure the level of Cortisol in sweat
of a person.

ML model figures out the stress level.

Being tested for early prediction of
Diabetes
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alexithymia

o lekst Barmro/

or describe one's own
emotions.
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Nearly 10% of the
population suffers
from this condition



Self-Awareness

Self-Regulation

&b

Understanding one’s own Empathy
emotions as well as others’
emotions is vital for wellbeing -
Emotional Intelligence

Moti.{fétion

Social Skills

29
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ML and CV in Affective State
Screening



ML & CV for Affective State Assessment

Applications ¥ ® CGoogle Chrome ¥ FriMar26 1504 o : 4 T W @i0o%nv

whatsApp X @ Mental Wellness Scanner - ® X

» &
S N

Take the following two tests

The system uses a multi-modal approach for assessing the mental well-being of a person. First test is the prediction of level of mental depression based on a pre-trained machine learning model on our dataset. The

‘elcome nith

second test is computer vision based emotional cue screening that also uses a custom algorithm and learns about an individual's mental health from the series of different emotions exhibited during video encounter

ML based Trait Assessment & Mental Computer Vision based Emotional Screeing
Screeing

START TEST

Designed and Developed by Chandra Mani Sharma & Kapil Tomar, JoyLab IIT Delhi. Copyrights Reserved




Swallowable
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Ingestion Tracking System

* Aripiprazole tablets has an ingestible sensor

embedded in the pill that

The tablet is approved for the treatment of
schizophrenia, acute treatment of manic and mixed
episodes associated with bipolar | disorder and for use
as an add-on treatment for depression in adults.
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Aripiprazole

* The tablets that contain a small sensor come with a
patch (a wearable sensor) that detects a signal
from the tablet and a smartphone application (app)

to display information about how you are taking the
medication.

* The app must be downloaded onto your

smartphone before you start the medication.



0/ 9 A message is sent via

The swallowed pill “CE\ Bluetooth to patient’s |
dissolves and | ¥ mobile phone
exposes the sensor

STOMACH O
| ) /

~ The mobile then
A ,G | automatically sends a

, message to doctor or family
ARNM PATCH member

BI-METAL —
SENSOR ej
As the sensor
becomes wet it

sends a signal to
the arm patch
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FDA approval

The U.S. Food and Drug Administration approved the
first drug in the U.S. with a digital ingestion tracking
system.
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W
' P ®
Ab ]. 1 lf y g 9 \“;gj e Congratulations... Your first tablet

(aripiprazole tablets with sensor)

NOW IT'S TIME TO START
USING THE APP

Return to MyCite

Needs a compatible mabile device,

Please see US, FULL PRESCRIBING INFORMATION
including Boxeq WARNING enclogeq,
Keep Abilify

yCite components out of the reach of children




40

MIT researchers built an mgestl e sensor U|pe' with genetically engixneered bacteria that
can diagnose bleeding in the stomach, and possibly other gastrointestinal ailments.



Remote
Patient
Monitoring
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Remote monitoring, enables medical professionals to monitor a
patient or @risk patient remotely through connected devices such
as smart phones and wearables

Such interventions will reduce number of patients rushing to
emergency - highly stressful

This method is primarily used for managing chronic diseases or
specific conditions, such as heart disease, diabetes, or asthma.

These services can provide comparable health outcomes to
traditional in-person patient encounters, supply greater satisfaction
to patients, and may be cost-effective



Blood pressure is
low, heart rate is Are you

high, I could see having dark
the patient is stools ?

very.pale.

_""/>‘
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His blood

pressure

probably
spiked most
evenings, but
no one knew
this,

| checked my
Daddy’s blood
pressure this
morning, it was fine.
Why did he have a

stroke in the evening
?



Who ?



Vivifynealth
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RPM devices

* Dexco: Continuous glucose monitors (Dexcom)

* Philips: eCareCoordinator (a clinical dashboard for
ambulatory health) and eCareCompanion (a user-
friendly patient app)

e Bio Button: records an individual’s temperature,
respiration, heart rate at rest, sleep activity, etc.
Using its patented biosensor technology and
advanced analytics




Value of RPM ?
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Remote patient monitoring increases the capacity for
physicians to treat more patients

Better engaged patients have a tendency to take control of
their health
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Current efforts are being Iinvested in developing
implantable diabetes sensors that
use Bluetooth Technology to transmit health data to a
monitoring device or smartphone.



https://www.businessinsider.com/what-is-bluetooth

Innovation : Four
Dimensions of R& D




First Dimension
Theoretical

Research with
Pen and Paper
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Second Dimension
Experimental

Path Breaking
Discoveries in the
Laboratory



Third Dimension
Modeling/Simulation

Research using
Massively Parallel
Supercomputers



Now Data provides the key

insights, leading to innovation



The Fourth Dimension



The Data Driven
Innovation



CVRELCEWEVE
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Currently Al and Computer Vision are contributing to Data

Driven Innovation in a major way.

Doctors, Lawyers, Farmers, Retailers and Engineers have
also started harnessing the power of Al for solving real-world

challenges.

Data Scientists’ first and foremost responsibility should be

protecting the Privacy and Human rights of individuals.
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Gratitude !



One-size-fits-all ?
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PET/CT, is able to identify active
tumors at a very small size, based on

the biological activity of the tumor

PET/CT uses a harmless radioactive
iIsotope that is bound to a sugar

molecule



Precision Medicine - is made to
precisely send substances like
monoclonal antibodies to antigens
attached to the cancer cells
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..these targets can be different even
when people have the same type of
cancer.

monoclonal antibodies is a general term

There are different types of monoclonal
antibodies
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Precision Medicine Plan

» Deep understanding of genetic and
genomic information

» Select sensitive drugs, Optimal
Dose and timing - least side effects



