


Data Driven Innovation
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• Precision Medicine 

• Wearables

• Multi-Modal Mental Healthcare 

• Four Dimensions of Research & Innovation

• Key Takeaways
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Data Driven Path Breaking Solutions
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1. Surgery

2. Radiation therapy

3. Chemotherapy

4. Hormone therapy

5. Immunotherapy
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How cancer patients are 
treated today ?
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With Chemotherapy, 

Cancer Patients are 

sure to have side-effects

6



77



Any 
Alternative Treatment 

for 
Cancer ?
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Gene-Driven 

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

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

1
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Side effects are minimal

Uses drugs designed to 

"target" cancer cells 

(only)
12 Precision Medicine also has applications in other diseases…  Cardiovascular etc



Quick 
Refresh: 
genes and 
DNA 
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• Genes have DNA

• DNA contains the code

• …to 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)
14



Precision Medicine ?
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• 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

16
# NIH Definition



Imaging to find the Target 

1
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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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DNA Sequencing2
0

20

• Determine exact sequence 

of bases (lab procedure)

• This sequence has 

information on what a cell 

needs to assemble protein



Pharmacogenomics and 
DNA sequencing

21



2
2

• 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.

22 https://www.whatisbiotechnology.org/index.php/science/summary/sequencing/dna-sequencing-determines-

the-order-of-dna-building-blocks
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• Labelling is not only important in terms of matching

patients to their 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
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Data Driven Interventions 
in Mental Healthcare
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• A Wristband

• A Vision System

• An EEG Headband
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Modalities

Behavioral 

Traits

Visual 

Emotion 

Analysis

NLP & 

Text 

Analytics

Physiological 

Signal 

Processing
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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

A Wristband to Measure the Stress Level



Nearly 10% of the 

population suffers 

from this condition
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Understanding one’s own 
emotions as well as others’ 

emotions is vital for wellbeing -
Emotional Intelligence
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Emotion is a 

Complex 

Thing!
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EEG Headband to Regulate Emotions
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ML and CV in Affective State 
Screening

3
2
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ML & CV for Affective State Assessment 
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Swallowable

3434
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Ingestion Tracking System

• Aripiprazole tablets has an ingestible sensor

embedded in the pill that records that the medication

was taken.

• The tablet is approved for the treatment of

schizophrenia, acute treatment of manic and mixed

episodes associated with bipolar I disorder and for use

as an add-on treatment for depression in adults.
35



3
6

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.

36
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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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MIT researchers built an ingestible sensor equipped with genetically engineered bacteria that 
can diagnose bleeding in the stomach, and possibly other gastrointestinal ailments.



Remote 
Patient 

Monitoring

4141
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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
42



Are you 
having dark 

stools ? 
Yes

I think he might have
gastrointestinal bleed ?
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Blood pressure is 
low, heart rate is 
high, I could see 

the patient is 
very pale … 
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I checked my 
Daddy’s blood 
pressure this 

morning, it was fine. 
Why did he have a 

stroke in the evening 
?

His blood 
pressure 
probably 

spiked most 
evenings, but 
no one knew 

this.
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Who ?
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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)

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

implantable diabetes sensors that

use Bluetooth Technology to transmit health data to a

monitoring device or smartphone.
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https://www.businessinsider.com/what-is-bluetooth


Innovation : Four 
Dimensions of R& D
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First Dimension

Theoretical

is

Research with 

Pen and Paper
5
2
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Second Dimension

Experimental 

Path Breaking 
Discoveries in the 

Laboratory5
3
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Third Dimension

Modeling/Simulation

Research using 

Massively Parallel 

Supercomputers
5
4
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Now Data provides the key

insights, leading to innovation
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The Fourth Dimension
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The Data Driven 
Innovation
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Key Takeaways
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• Currently AI 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 AI 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 ! 
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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 

isotope that is bound to a sugar 

molecule 
64
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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 

antibodies66
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Precision Medicine Plan 

• Deep understanding of genetic and 

genomic information

• Select sensitive drugs, Optimal

Dose and timing – least side effects
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