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ANNUAL HEALTHCARE COSTS
IN THE LAST U.S. FOR
HEART ATTACK AND STROKE

2017
BILLION

BILLION

$ 320

2030

$ 818

+

HEART BURNING

SHORTNESS OF BREATH
OXIDATIVE STRESS

SUDDEN DIZZINESS

NAUSEA

THE MORTALITY RATE OF

COVID-19 PATIENTS
WITH PRE-EXISTING
CARDIOVASCULAR DISEASE

CAD SYMTOMS ESCATING IN

7.2% SUSTAINED ACUTE

8.7%
16.7%

DEVELOPED SHOCK

EXPERIENCED NEW ONSET

MYOCARDIAL INJURY

CARDIAC ARRHYTHMIS

CONFIRMED COVID-19 CASES

INFLAMMATION  OF HEART MUSCLE
ARRHYTHMIC  HEART

IS OVER

10%

LUNG INJURY LEADS
TO INCREASED
CARDIAC WORKLOAD

CORONARY ARTERY DISEASE

Proactively drive innovation to improve human life
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OUTSIDE
On a path in the park

HOME  
On the phone

HOSPITALHOME
In the restroom

TREATMENT 

STAKEHOLDERS STAKEHOLDERSSTAKEHOLDERS STAKEHOLDERS

Patient on a run in a public park. Regular exercise can help stave off coronary 
artery disease.

Patient, at home, talking on phone. On the other end, doctor receives the call 
at a hospital.

Patient consumes beta-blocker pills while wearing a smartwatch that 
continuously monitors ECG data

Doctor asks questions of patient, who is sitting on an examination table

Wants a speedy recovery 

and few side effects for their 

loved one

Cardiologist’s job is to 

diagnose CAD and provide a 

treatment plan

AI Scheduling Smart At-Home 
Dosage

Fitness Apps AI based 
Tailoring for 

Antithrombotics

Regulating 
Nutrition

Automated Smart 
Pillbox

1 13 32 2

PAINPOINT PAINPOINTPAINPOINT PAINPOINTPAINPOINT PAINPOINT

Better regulatory 
guidelines on 

nutritional content of 
food

Automated phone 
reminders to take 

medication, smart pillbox 
that detects if medication 

used

Fitness apps that help 
patient stay in shape

Antithrombotic drugs 
and AI-based tailoring 
of careplan to avoid 

Easier systems for 
scheduling appointments, 

schedule

Use AI health assistant for 
at-home symptom tracking 

and dosage control

SOLUTION SOLUTIONSOLUTION SOLUTIONSOLUTION SOLUTION
digitalization digitalizationdigitalization

digitalization

digitalization

digitalization

digitalization digitalization digitalization

Scheduling regular 
checkups is 

inconvenient and 
it is hard to get 
appointments

Infrequent visits to 
doctor lead to poor 

dosage adjustment and 
overcorrections

Patient gets less than 
two and a half hours of 

exercise per week

Patient suffers side 

between medications

Patient’s diet is high in 
sugars and saturated 

fats

Patient may 
have a hard time 

remembering to take 

FOLLOW-UP Out-Patient 

5

4 5

How to treat a broken heart: Coronary Artery Disease for the new generation

CORONARY ARTERY DISEASE

PREVENTION 

preventative measures 

taken

treatment

Preventative measures 

are more successful when 

a group holds each other 

accountable

The Patient The Family

Has a vested interest in 

reducing rates of CAD so 

they pay out less money

Insurance Company

PAINPOINT PAINPOINT

Automated phone 
reminders to take 

medication, smart pillbox 
that detects if medication 

used

Telemedicine and at-home 
care for cheaper ongoing 

treatment

SOLUTION SOLUTION

Patient may have a hard 
time remembering to take 

medication

High cost of follow-up 
hospital visits

Electronic 
Reminders

Telemedicine

digitalization digitalization

PAINPOINT

PAINPOINT

Algorithms could use 
patient’s CAD symptoms 
to predict other diseases 
present and customize 

treatment

Electronic guides for 
patients to understand the 
symptoms of their disease 
and separate myth from 

fact

SOLUTION

SOLUTION

High comorbidity with 
other obesity-related 

diseases can complicate 
treatment

Lack of education about 
ongoing symptoms lead to 
patients waiting too long to 

go to the ER

AI Prediction

Electronic 
Information Guide 

digitalization

digitalization

AT WORK
Standing near desk

SYMPTOMS 

STAKEHOLDERS

Patient clutching chest after standing up from desk. Nearby responder is 
calling emergency services.

Have the potential to help 

responding quickly and 

performing CPR

Has a vested interest in 

reducing rates of CAD so 

they pay out less money

The Patient Bystanders Cardiologist

2

4

Survival rate is highly dependent on 

immediate steps taken by bystanders 

and paramedics

First medical personnel to 

arrive on the scene, trained to 

respond to heart attacks

Effectiveness of paramedics 

can help them better treat the 

patient later on

Paramedics Insurance Company

PAINPOINT

Preventive imaging is 
expensive and takes a lot 

of time

HOSPITAL 
MRI Room

DIAGNOSIS 

STAKEHOLDERS

Patient sits on bed inside the hospital, cardiologist looks on

Assists patients with their 

appointments and provide 

navigation inside the hospital

Provides care relating to

oncological problems 

The Patient The PatientThe Family The FamilyCardiologist Cardiologist

3

Gets diagnosed with leukemia and 

receives care services from providers 

Provide immediate diagnosis 

and decisions for patients 

with acute or urgent injuries 

Wants to compete to develop 

CAD drugs that are more 

effective than those of 

competitors

Responsible for the integration 

and maintains of the 

technology infrastructure

Wants to ensure treatment is 

cheap and effective

Radiologist Pharma CompanyInsurance Company Insurance Company

PAINPOINT

PAINPOINT

In-ambulance rapid 
anitbody based testng kits 
for on the way detection 

of COVID-19

SOLUTION

For emergency cases 
COVID-19 tests may con-

sume critical time required
for treatment

Thorough diagnosis of 
early stage CAD requires 

costly CT or MRI

Antibody tests 
within ambulance 

clinical innovation

18

103 
painpoints

70
respective 
solutions

An extensive research-
based analysis from 40+ 
scientific articles and 
journals in combination 
with hospital workflow 
experience allowed 
the identification of 
painpoints and solutions

These solutions were 
proposed based on 
AI, IoMT, AR/VR, 
Biosensors, nanorobotics 
and smart wearable 
technologies

THROUGH THIS CAREPLAN WE 
HIGHLIGHT DATA FROM 

A COLLECTION OF

are connected to 
different stakeholders

18

IMPLEMENTED
IMPLEMENTED

IMPLEMENTED

PAINPOINT
PAINPOINT

SOLUTION
SOLUTIONSOLUTION

Vital signs can be hard 
to monitor in a moving 

ambulance

Restenosis or stent 
thrombosis after a stent is 
inserted to widen artery

PulseOx PrintstentPulseOx

Pulse oximiters can be 
used to measure pulse 
even if the patient is 
jostled by motion of 

ambulance

3D printed bioresorbable stent 
which can be developed to a 

Smart stent with pressure sensor 
could transmit data about the 

status of the artery

Wearable pulse ox on 
smartwatch could alert 
paramedics faster and 
instruct bystanders on 

CPR

clinical innovation
clinical innovation

clinical innovation

Cigarette Warnings Painless Blood Tests Internal Clinical 
Design

PAINPOINT PAINPOINT

Better design of 
 to 

be more relaxing to 
patient

Improvements in 
comfort of blood tests

Ads on cigarette boxes 
depict the risks associated 

with smoking

SOLUTION SOLUTION SOLUTION
clinical innovationclinical innovationdigitalization

Smoking cigarettes 
dramatically increases 

risk of CAD

Patient avoids regular 
checkups and blood 

draws

Adaptive 
Suspension

Application SpO2   based point 
of care devices

1

65

PAINPOINT

PAINPOINT PAINPOINT

Continuous monitoring 
of oxygen rates with
an app taking inputs 
from  SPO2 sensors

Immunoassays based 
patient selection which 

can help doctors for 
guided therapies

Fully adaptive suspension
of ambulance platform

SOLUTION

SOLUTION SOLUTION

Inserting venous draw 
and collecting vitals 

ambulance

Elevated troponin 
levels due to 

coronavirus may lead 
to mayocardial injuries

COVID-19 increases oxida-
tive stress,leads to acute 

coronary syndrome

Prediction 
Algorithm

Advanced Medical 
Imaging

AI Diagnostics
AI could detect 

anomalies during 
regular check-ups 

before they become 
dangerous

SLAM MRI and low-
dose CT could make 
imaging faster and 

cheaper

Predictive algorithms can 
help inform more rigorous 
tests of early stage CAD

SOLUTION SOLUTION SOLUTION
clinical innovationclinical innovationdigitalization

4 4

IMPLEMENTED

PAINPOINT PAINPOINT

SOLUTION

In a 2012 study, where a representative sample of 
10.228 persons in several countries were asked, 

only chest pain was recognized as a heart attack 
symptom by more than 50 % of participants

Ambulances may take a long 
time to arrive and bystanders 

are www

ECGo

Wearable ECG on 
smartwatch could monitor 

for early warning signs

clinical innovation

Electronic Health 
Records

Prediction 
Algorithm

Analytical
Application

1

7

2

PAINPOINT PAINPOINT

PAINPOINT

Mobile based analytical 
application 

using contact 
infromation and 

patient history for early 

Predictive algorithms 
and accelerated 

imaging for early 
diagnosis

Blockchain to commit 
encrypted medical data to 

a public ledger

SOLUTION SOLUTION

SOLUTION
digitlization

clinical innovationdigitalization

Patient medical records 
scattered and hard to 

standardize

Heart attack signals 
late stage CAD; most 

treatments more 
effective in earlier 

stages

Similartiy in symptoms 
of Covid-19 and CAD 

may results in false
interpretations

automation

Metamaterials and 
CS Algorithms

SQUID MRI
SQUID MRI is an 

medical imaging 
that could eliminate 
the need for bulky 

magnets in MRI

Make imaging faster 
and cheaper with 
metamaterials and 

compressed sensing 
algorithms

SOLUTION SOLUTION
digitalization

digitalization

PAINPOINT

Use AI to inform dosage 
based on prior response to 

medications

SOLUTION

Dosage of pills is 
inaccurate

AI Precision 
Dosage

digitalization

PAINPOINT

Antithrombotic drugs 
and AI-based tailoring 
of careplan to avoid 

SOLUTION

Patient suffers side effects 
from medication

Antithrombotic 
Drugs
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IMPLEMENTED

PAINPOINT

SOLUTION

Wound becomes infected 
after coronary artery 

bypass graft

WISard

The Wound Infection 
Sensor: Temperature 
sensor under wound 
dressing could give 

clinical innovation

5 3
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Wants a speedy recovery 

and few side effects for their 

loved one

can lead to success of an 

outpatient treatment plan

outpatient treatment

The Patient The Family Cardiologist

Wants to compete to develop 

CAD drugs that are more 

effective than those of 

competitors

Wants to ensure treatment is 

cheap and effective

Pharma Company Insurance Company

1

PAINPOINTPAINPOINT

AI models successful at 
predicting subsequent 

heart attacks and 
recommending care

SOLUTION

Patient may have frequent 
heart attacks following the 

initial event

Dosage of pills is hard to 
adjust

AI Relapse 
Prediction

clinical innovationclinical innovation

AI Precision 
Dosage

Smart Stent
Nanotechnology for 
drug eluding stents

Use AI for micro-
adjustments of drug 

dosage

SOLUTION SOLUTION
digitalization

2

3

PAINPOINTPAINPOINT

AI-based triage system that 
ensures high-risk patients 
get speedy follow-ups and 

SOLUTION

Long wait times for 
follow-up visits

Patient may have a hard time following 
disease careplan because costs of 

unhealthy living seem abstract

AI Scheduling

clinical innovation

Fitness Rewards Visualization App
Personalized 

visualizations of how 
heart attack risk is 
changed by healthy 

decisions keeps patient 
motivated

Patient receives rewards 
for consistent healthy 

living

SOLUTION SOLUTION
digitalization digitalization

4

PAINPOINT

Systems to train doctors 
on how to identify disease 

with badly described 
symptoms

SOLUTION

Patients bad at 
describing ongoing 

symptoms

AR Training

Wants a speedy recovery 

and few side effects for their 

loved one

can lead to success of an 

outpatient treatment plan

outpatient treatment

The Patient The Family Cardiologist

Wants to compete to develop 

CAD drugs that are more 

effective than those of 

competitors

Wants to ensure treatment is 

cheap and effective

Pharma Company Insurance Company

digitalization

6

Smartwatch

PAINPOINT

Continuous monitoring
of symptoms with smart

watches to monitor blood 
pressure, heartrate etc.

SOLUTION
digitalization

Decrease in level of
High Density Lipids due

to decrease in outings

7

Tele health

PAINPOINT

Programmed pacemakers 
can be used at home 

which can be monitored by 
teleradiologists

SOLUTION
digitalization

Regular hospital visits 
increases the chances
for acquiring COVID-

19

8

Applications  

PAINPOINT

Mobile based appliactions 
can be used to provide 
proper guidelines and 

instuctions to the patients

SOLUTION
digitalization

Phobia to acquire
Covid-19 increases

stress and hyperten-
sion

Automated robots

PAINPOINT

UV based auto 
disinfecting robots 

which can stelize the 
whole envisornment 
keeping MTAs safe

SOLUTION
clinical innovation

COVID-19 can act as an 
airborne diseases for an

enclosed space, hence
can affect cleaning staff

7

PAINPOINT

Algorithms could use 
patient’s CAD symptoms 
and Covid 19 symptoms 

to predict the protocls by 
using patient vitals as a 

SOLUTION

Regular protocols may
not work effectively if

patient is suffering from 
CAD and COVID-19

AI based protocols

digitalization

8

PAINPOINT

Use of organic disinfectant 
made up of herbs can be

used over the wounds and 
cuts

SOLUTION

High risk of viral infections 
after surgery due to lower 

immunity of patient 

Organic 

digitalization

clinical innovation

6

PAINPOINT

Use of online platforms 
to interact with doctors 

at home in order to avoid 
hospital visits 

SOLUTION

Decrease in regular 
hospital visits due

to COVID-19 as hospi-
tal acquired infections

Home consultaions

digitalization

7

PAINPOINT

Robots can be used to 
asssit medical staff in order 

hygiene

SOLUTION

Lack of availability of
doctors and medical

staff due to pandemic

Robo Assist

digitalization

1 2

4
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PAINPOINT

Use of VR based games  
to catalyze home based 

rehabililtations 

SOLUTION

Lack of routine cardio 
and pulmonary exercises 

VR based games

digitalization

7

PAINPOINT

Mobile based digital 
communities for common 

groups to keep
 the patients busy.

SOLUTION

Home lock down causes 
a lot of stress among in-

dividual

Digital communities

digitalization
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