
          

         

          

          

     

    

STRUCTURAL HEART DISEASE

FACTS AND FIGURES 

FATALITY RATES ARE HIGHER 
THAN THE AVERAGE 

POPULATION

CANCER 5.6%
HYPERTENSION 6%

DIABETES 7.3%

AORTIC VALVE STENOSIS

ATRIAL SEPTAL DEFECT

HEART VALVE DISEASE 
MITRAL VALVE REGURGITATION

HEART CONDITIONS

CONGENITAL
ATHEROSCLEROSIS
HIGH BLOOD PRESSURE

HEART VALVE

PROBLEMS

CAUSES

https://www.yalemedicine.org/conditions/structural-heart-disease,  https://intermountainhealthcare.org/services/heart-care/conditions/structural-heart-

disease/#:~:text=Structural%20heart%20disease%20is%20a,will%20develop%20later%20in%20life.,  https://www.sciencedirect.com/sc ience/article/pii/S0735109720377755,  

https://www.chestercountyhospital.org/news/health-eliving-blog/2020/october/what-is-structural-heart-disease,   https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(20)30117-

0/fulltext#:~:text=In%202020%20in%20people%20aged,to%2057%C2%B779%20million%20cases.,   https://www.usnews.com/news/health -news/articles/2020-12-09/heart-disease-is-worlds-no-1-killer,  

https://professional.heart.org/en/science-news/heart-disease-and-stroke-statistics-2020-update,    https://www.dicardiology.com/article/cardiovascular-impact-covid-19

CHEST PAIN
STROKE

SHORTNESS OF BREATH

HIGH BLOOD PRESSURE
FATIGUE 

CORONARY ARTERY DISEASE

30 & 70 YEARS OF AGE

6 MILLION DEATHS

1990

2019

271 
million 

523
million 

150,000 deaths
infants <1 year

217,000 deaths
13.3 million with Congenital Heart Anomalies40% of COVID-19 patients 

have cardiovascular disease

16.7% arrhythmia

7.2% acute cardiac injury

3.6% acute kidney injury
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PANDEMICPANDEMICCOVID 19

9.6 MILLION DEATHS AMONG MEN

8.9 MILLION DEATHS AMONG WOMEN 
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AGE-STANDARDIZED DISABILITY-ADJUSTED LIFE YEARS DUE TO 

CARDIOMYOPATHY & MYOCARDITIS 2019

HEART 
DISEASE 

18.6 million deaths
In 2019 



Describes defects 
or disorders in the 
heart’s structure, 
e.g., changes in 
the heart muscle 
or valves, also 
including 
congenital heart 
defects.

THROUGH THIS CAREPLAN WE 
HIGHLIGHT DATA FROM

A COLLECTION OF

57
painpoints

97
respective
solutions

are connected to

different stakeholders

7

STAKEHOLDERS

PRENATAL
AT HOME
Pregnant Woman at home

STAKEHOLDERS

PREVENTION
AT HOME
Patient is lying on the sofa

STAKEHOLDERS

SYMPTOMS
HOSPITAL
Patient has high blood pressure

STAKEHOLDERS

DIAGNOSIS
HOSPITAL
Patient is getting checked

STAKEHOLDERS

TREATMENT
HOSPITAL
Patient is given drugs

STAKEHOLDERS

FOLLOW-UP
REHAB HOSPITAL
Patient gets physical training

Intern

Structural Heart Disease

Pregnant
woman

FamilyObstetrician

PAINPOINT

Pregnant women addicted to 

drinking alcohol or smoking have 

higher risk of CHD

SOLUTION

Digitalization

SOLUTION

Sensing &

Digitalization

Smoking Sensors
Two armband 

sensors to detect 
smoking motions 
and alerting the 

doctor, at the same 
time an integrated 

app to provide anti-
smoking guidance 

methods

Patient Family General 
Practitioner

Patient Family General 
Practitioner

Cardiologist

Patient Patient
Family FamilyCardiologist Cardiologist

General 
Practitioner

PAINPOINT

Consanguineous unions are 

associated with various forms 

of inherited diseases.

SOLUTION

Digitalization

Awareness App
An app to prevent 

procreation among 
close relatives 
through virtual 

advertising/ 
education

Pregnant woman is found to have family history of CHD. 
Regularly visits hospital for check ups

Patient is obese and is not exercising regularly Patient shows symptoms chest pain, fatigue, irregular 
beats, shortness of breath, high blood pressure 

Patient visits hospitals and is subjected to ECG, Cardio-CT, 
stress test etc. 

Patient is given drugs or suggested for surgery/ 
transplantation

After heart operation the patient usually goes to a rehab 
hospital for e.g., physical training and train handling with 
comorbidities.

1

Anti-smoking

game
Gaming (Tobb-

stop) for smoking 
cessation during 

pregnancy

PAINPOINT

Fetal echocardiography is used for 

CHD prenatal screening. Test is 

time consuming, and accuracy is 

considerably influenced by 

operator expertise and quality of 

equipment.

SOLUTION

Automation

Process
Automation
Automating the 

screening process and 
limiting operator 

intervention

PAINPOINT

SOLUTION
Clinical

Innovation

Implement a 3D-
colour-realistic image 

for the Doppler 
ultrasound system to 

detect fetal heart 
abnormalities

Difficulty in imaging actual 

heart structure of the fetus due 

to restrictions on not using 

the radiation around the fetus

SOLUTION

Sensing

Fetal Heartbeat
Sensor

A fetal sensor (doppler 
ultrasound sensor) 

embedded in a belt/ 
patch form, to be worn 
by mother - adapted to 

receive signals 
indicative of a fetal 

heartbeat

SOLUTION

Digitalization

Tele-fetal 
echocardiogram

Telehealth software and 
video capture adapters may 
provide a live imaging. Fetal 
echocardiograms can then 
be streamed to a PACS for 

reading. This allows the 
pediatric cardiologist to 
remotely be involved in 

obtaining a complete fetal 
echocardiogram.

PAINPOINT

High cholesterol diet

SOLUTION

Digitalization

Smart Card
Smart device that test 
the cholesterol level 

using smartphone. User 
takes a sample of his 

blood himself for 
analysis. The result is 

obtained in less than 60 
seconds.

PAINPOINT

Hypertension does not have 

specific symptoms; diagnosis is 

often delayed

SOLUTION

Sensing

Implantable Blood 
Pressure 

Monitor:CARdio-
MEMS

Implantable miniature 
sensors use passive 

pressure sensor at low 
frequencies. This can be 

dropped in the aneurism. 

.

PAINPOINT

Stress can lead to hypertension 

which is also a risk factor for 

developing structural heart 

disease.

SOLUTION

Automation

Stress 
Reducing

Bots

Interactive 
robots to 

investigate or 
reduce stress 

levels 

SOLUTION

Sensing &

Digitalization

Virtual Therapist
An app for self-

testing of stress, send 
guidance, and if 

needed inform the 
psychologist to 

schedule a meeting.

As one ages, heart walls may 

thicken and arteries may stiffen 

and harden, making the heart 

less able to pump blood to the 

muscles of the body

SOLUTION

Sensing

Arterial pulse 
sensor

Non-invasive wearable 
MEMS pressure sensor 

array for 24/7 
monitoring of arterial 
pulse waveform, heart 
rate and detection of 

atrial fibrillation . 

.

PAINPOINT

COVID-19 can result in cardiac 

injury by multiple mechanisms, 

resulting in an extreme 

inflammatory response with 

endothelial injury and myocarditis

SOLUTION

Digitalization

ECG patch enabled 
with AI & IOT

Wearable flexible ECG 
patch enabled with AI 

that classifies the cause 
of abnormalities into 
inflammation or not. 

Further, if inflammation 
is confirmed, indication 

is sent to hospital via IOT

.

PAINPOINT

Ignored/ not aware of symptoms

SOLUTION

Digitalization

Disease prediction
system

Develop a machine 
learning based app 

which recognizes the 
probability of possible 
disease by taking the 
inputs or symptoms 

from the patient.

SOLUTION

Sensing

SHD Symptom 
sensing

Wearable device 
equipped with 

biosensors 
monitoring 
symptoms, 

specifically of SHD

SOLUTION

Digitalization

Smart Portable 
ECG

CARDIAN has optimized 
electrode system for 
detecting infarctions 

and arrhythmias. Also 
has an embedded 

medical record and can 
communicate via 

Bluetooth.

SOLUTION

Digitalization

Application to 
predict Covid Vs. 

SHD 
An application 

enabled with AI / ML 
model to predict & 

differentiate the 
chances of cardiac 

insufficiency & COVID 
based on medical 
data of previous 

patients

SOLUTION

Automation

Reminder device

Small device they can 
carry with them (Key 
chain, bracelet, etc.) 
that has a alarm set 

and then rings and/or 
a light flashes to 

remind them.

SOLUTION

Digitalization

Genetic cardiac 
malformation 

prediction system
Genetics based 

predictive algorithms to 
predict any cardiac 

malformation 
beforehand with 

respective to patient`s 
medical family history 

for early detection

SOLUTION

Clinical

Innovation

Wideband 
Microwave System 

for Non-Invasive 
Detection and 
Monitoring of 

Pulmonary edema

PAINPOINT

PAINPOINT

Limited availability of 

echocardiography, high 

equipment costs, limited operator 

expertise

SOLUTION

Sensing

Heart Patch (ZIO XT 
PATCH STSI)

This is a miniature ECG 
system which can be 
gently fixed on the 

skin. It is wireless and 
size adapted. 

In some cases, the diagnosis is 

not easy - depends on 

knowledge and experience of 

practitioner

SOLUTION

Automation

Mixed reality 
solutions for 

new 
practitioners to 

gain proper 
knowledge .

PAINPOINT

PAINPOINT

Longer waiting times 

SOLUTION

Digitalization

Queue monitoring
system

IOT based queue 
monitoring system 
which allocates the 
appointment based 

on patient arrival and 
departure rate

SOLUTION

Automation

Automated
diagnosis

This could be done at 
patient’s home 

through telemedical 
solutions.

PAINPOINT

SOLUTION

Digitalization

Diagnostic
scheduling app

AI-based scheduling 
algorithms, according 

to patient data, 
incorporated in an 

application

Potential time delay until 

secured diagnosis due to 

waiting times for an 

appointment

PAINPOINT

Potential variation of the 

auscultation points at obese 

patient due to problems finding 

the right spot

SOLUTION

Clinical 
Innovation

AI enabled 
Electronic 

Stethoscope
It will differentiate 

between normal and 
abnormal heart 

sounds/murmurs

Lack of nearby hospitals in 

remote areas leads to delayed 

diagnosis & treatment of cardiac 

patients, who need immediate 

care

SOLUTION

Digitalization

Ambulance with 
telehealth 

monitoring for 
emergency cardiac 

care
Ambulance units with 

built in cardiac care 
facilities along with 

telehealth monitoring 
features to combat in 

emergency cases

PAINPOINT

For a heart operation opening of 

the thorax is required. Big 

incisions are a risk for wound 

healing disorders.

SOLUTION

Automation 

2

Robotic
keyhole

surgeries
This to reduce 
incision thus to 
reduce trauma

SOLUTION

Clinical 
Innovation

Minimal invasive 
treating methods

mitral clip, transcatheter 
aortal valve implantation 
(TAVI), minimal invasive 
aortic valve replacement 

(smaller incision in the 
thorax)

PAINPOINT

SOLUTION

Automation 

Nanorobots
Nanorobots to 

tackle blood clots

1

For operation using the heart 

lung machine the blood must be 

anti-coagulated to avoid blood 

clots. Controlling of blood clotting 

is very time-consuming.

PAINPOINT

Patient is alone in hospital and 

cannot be supported by his 

family.

SOLUTION

Automation

Robots Companions 
Voice assistive robot 
with inbuilt gaming 

techs to reduce 
boredom and improve 

mental health and 
happiness of the 

patient.

Long waiting time for heart 

transplantations.

SOLUTION

Digitalization

4
PAINPOINT

Artificial hearts
3D printed heart as a 

solution which is 
currently under 

development 

PAINPOINT

Patients treated by operation 

using the heart lung machine are 

completely anticoagulated, 

otherwise blood clots can lead to 

a stroke which is not recognized 

when the patient is intubated and 

not awake.

SOLUTION

Automation

Ischemic stroke 
detection system 
This would be done 
through the multi-
domain analysis of 

EEG brain signal from 
wearable EEG devices 
and machine learning 

algorithms.

SOLUTION

Digitalization

PAINPOINT

Medication 
reminder app

An application to alert 
the patient to take his 
medications regularly 
and also give guidance 

on timely-dosage 
awareness. 

Patient doesn't take his drugs 

regularly. 

PAINPOINT

Wound healing disorders often 

arise in patients suffering from 

structural heart disease. Therapy 

usually takes a long time and the 

patient normally has to stay in 

hospital

SOLUTION

Sensing

Temperature change
detection sensor
Sensor, made from 

polymer-grafted porous 
silicon, detects a small 

increase in temperature, 
which is a classic indication 
of wound infection. Early 

diagnosis of infection could 
be achieved by monitoring 

the reflectance spectrum of 
the sensor.

SOLUTION

Clinical 
Innovation

Low-level Laser 
Therapy

shown to accelerate 
the wound healing 

time 

Due to COVID-19 pandemic it is 

not allowed for the patient's 

family to visit their relative which 

affects the mental health of the 

patient.

SOLUTION

Digitalization

PAINPOINT

Mood Uplifting App 
Provision of digital solutions 

for digital interaction with his 
family members (e.g., 

livestreams, video 
conference).This app would 

provide gaming and 
interactive activities to the 
patient depending on his 

mood by detecting it through 
machine learning.

PAINPOINT

After mechanical valve 

replacement the patient must 

take medication to inhibit blood 

clotting (= marcumar) which can 

lead to bleedings, especially 

urgent is the cerebral 

hemorrhage.

SOLUTION

Automation

Clot visualization 
Portable technology 
that visualizes clots 
forming in flowing 

blood in a 3D 
holographic livestream

Patient does not know which 

food affects the effectiveness of 

marcumar which the patient 

needs for inhibiting blood clotting 

after mechanical valve 

replacement.

SOLUTION

Digitalization

PAINPOINT

Automatic 
Ingestion Monitor
This is a 3D printed 
prototype worn on 

one ear. It is hearing 
device that tracks, 

analyzes, and makes 
people change their 

food habits. 

PAINPOINT

Patients suffering from heart 

failure often get a CRT (cardiac 

resynchronization therapy) which 

prohibits further MR diagnosis if 

this is in other cases required.

SOLUTION

Digitalization

MR-Conditional 
CRT-D Systems 

Patients receive it to 
help treat heart failure 
and reduce the risk of 
sudden cardiac arrest 

Patients treated with 

replacement of aortic valve 

through biological implant can 

develop an aortic valve stenosis 

years after operation again.

SOLUTION

Clinical 
Innovation

Abnormality 
detection system

Wearables placed on 
the chest to detect 

abnormalities in 
patient data and alert 

the patient to get a 
follow up screening

1

21
21

43

PAINPOINT

Lack of continuous heart rate 

monitoring to know the 

condition of fetus

.

PAINPOINT

COVID-19 has limited the amount 

of screening for CHD that is 

being performed by pediatric 

cardiologists via fetal 

echocardiography

65

43

5

PAINPOINT

Dysfunction of heart/ cholesterol 

accumulation can lead to 

formation of blood clots which 

can result in an e.g., stroke

1 2

PAINPOINT

Symptoms of cardiac 

insufficiency (e.g., dyspnea, loss 

of efficiency) are very similar to 

COVID-19 infection and can be 

interpreted as COVID-infection 

leading to misdiagnosis

Elderly forgets to take 

medications.

PAINPOINT

43

PAINPOINT

Symptoms don't occur in early 

stage 

No detection of symptoms of 

pulmonary edema

PAINPOINT

65

1 2

43

65

Family General 
Practitioner

Patient

Intern

1 2

65 65

43

PAINPOINT

1 2

43
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