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DIAGNOSED AT EARLY STAGE 
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PANDEMICCOVID19

PANDEMICCOVID19

PANDEMICCOVID19

Blockchain data base

Cloud computing medical base 

data. With blockchain RFID. ID 

card with updated information.

SOLUTION

Digitalization

SOLUTION

Process
Innovation/

Digitalization

Alcohol purchase 
monitoring:

If the alcohol is being 
purchased beyond the 
permitted limit, the bill 
must be paid through 
online transactions to 

notify the family members 
and medical advisor. 

SOLUTION

Digitalization

Tele-consultation:

Tele meetings and 

counselling sessions to 

avoid transportation and 

physical interactions. 

STAKEHOLDERS

Hepatocellular 
carcinoma (HCC) is the 
most common type of 
primary liver cancer. It 
occurs most often in 
people with chronic liver 
diseases, such as 
cirrhosis caused by 
hepatitis B or hepatitis C 
infection

THROUGH THIS CAREPLAN
WE HIGHLIGHT DATA FROM

A COLLECTION OF

48
painpoints

70
respective
solutions

are connected to

different stakeholders
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STAKEHOLDERS

PRENATAL
AT HOME
Pregnant Woman is at home

STAKEHOLDERS

PREVENTION
OUTSIDE
Patient consumes Alcohol 

and smokes

SYMPTOMS
INSIDE
In the Doctors Office

STAKEHOLDERS

DIAGNOSIS
INSIDE
At the Hospital

STAKEHOLDERS

TREATMENT
INSIDE
At the Hospital

STAKEHOLDERS

REHABILITATION
OUTSIDE
In the park

STAKEHOLDERS

FOLLOW-UP
AT THE HOSPITAL
At the CT/MRI

Intern
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Liver Cancer

Pregnant
woman

Patient Pediatrician/ 
Midwife 

An expectant mother is a regular alcohol consumer and is

suffering from Hepatitis B infection.

PAINPOINT

Mother is addicted and is not able to 

quit alcohol abuse.

Anti-alcoholic 

tablets

Development of anti-
alcoholic tablets 

which can reduce the 
addiction for alcohol 

(like anti-narcotic 
chewing gum etc.)

PAINPOINT

A pregnant woman is not aware of 

her infection and does not attend 

regular checkups and screenings 

because of COVID-19

SOLUTION

Process
Innovation

Appointment 
scheduling guide

Auto reminders and 
alerts through an app, 

for appointments 
scheduling in the 
nearest available 
health centers.
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SOLUTION

Clinical 
innovation

General Practitioner Patient Diabetologist

HepatologistMinistry of Health

Risk factors are chronical Hepatitis B/C infection, non-

alcoholic steatohepatitis, advanced liver fibrosis (e.g., 

Because of Hepatitis C), alcohol abuse and 

hyperlipidemia.

PAINPOINT

Patient is not motivated to perform 

regular work out.

SOLUTION

Process 
Innovation

VR based 
workout sessions 

with experts

VR based 
personalized workout 
sessions with experts 

for people to stay 
healthy at home. 

SOLUTION

Sensing

Exergames

Exergame such as arcade 

games that employed a 

sensory surface for 

musical dance games. 

Exergame tailored to 

deliver sustained dose of 

high-intensity training 

based on patient’s 

requirements. 

1

PAINPOINT

Patient is obese and does not keep 

up a healthy diet (Overconsumption 

of sugar and carbohydrates)

Lipid sensors

Sensor that measures 

the blood lipid levels 

and notifies the 

patient about the 

useful diet and 

exercise

2

SOLUTION

Sensing

SOLUTION

Digitalization

Appointment 
scheduling guide:

Auto reminders and alerts 
through an app, for 

appointment scheduling at 
the nearest available health 

centers. 6 monthly 
screening for HCC by USG 

and AFP test.

.

PAINPOINT

43

PAINPOINT

Patient cannot attend addiction-

quitting meetings because of 

COVID-19 (relapse to alcohol or 

drug addiction)

A high risk individual (patients with 

cirrhosis due to hepatitis B or C, 

alcohol, haemochromatosis, NASH 

etc.) does not go for regular screening 

for HCC

STAKEHOLDERS

Hepatologist General Practitioner

Patient is explaining the symptoms to the doctor, who is

feeding the data in the software.

PAINPOINT

Nonspecific symptoms lead to 

misdiagnosis and mistreatment

SOLUTION

Process 
Innovation

Patient‘s data software

AI based software which can prompt the 
possible and near possible diseases 

associated with the symptoms observed in 
order to help the doctor for better 

diagnosis

SOLUTION

Digitalization

Wearable alert

Periodic reminders for patients for 
timely food intake and alerts 
messages for doctors if the 

instructions are not followed as 
prescribed

SOLUTION

Process
Innovation

Tele-consultation

Telemedicine and online 
video consultation for 

patients who are unable to 
visit regularly to the health 

centers. 

SOLUTION

Digitalization

Wearable devices

Wearable aid to record 
doctor´s instructions. 

Suggestions for relatable 
Instructional video. 

Transcribing device from 
voice to text. (IoT, voice 

assistance)

SOLUTION

Digitalization

IOMT based 
data transfer

Hospital workflow 
platform in which 
the technician can 
share patient data 
& tests faster. AI 

based software to 
prioritize the most 

urgent cases. 
Special 

department for 
urgent tests.

PAINPOINT

The absence of specific symptoms in 

the beginning makes it hard to 

diagnose HCC in the beginning
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PAINPOINT

If the patient has inappetence and 

nausea he might not be able to take 

his prescribed medication with the 

right food that is important for the 

resorption

The patient is too tired to attend 

regular check ups

PAINPOINT

43

PAINPOINT

Cirrhosis of the liver can lead to 

hepatic encephalopathy. This 

leaves the patient confused and 

may cause him to forget his 

appointments for regular check-

ups. In this state, it is also not 

possible for the patient to keep 

an appointment at the doctor's 

office.

If an esophageal varix 

rupture the bleeding is 

mostly very strong and 

hard to control or treat

PAINPOINT

65

Patient

SOLUTION

Digitalization

One tap app alert
alert

An emergency 
mobile application 

which can send 
Medical emergency 

signals to the 
relatives or 

neighbors with just 
one click.

Esophageal bleeding can 

lead to death very fast 

because of the immense 

blood loss

PAINPOINT
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Hepatologist General PractitionerPatient

Patient undergoes an ultrasound examination as it is the most

accepted method for HCC surveillance and early diagnosis due

to its wide availability and cost-effective/non-invasive nature

that does not require excessive radiation

AFP screening test

The AFP-L3 fraction appears to be more 

specific for HCC since it is produced 

exclusively by HCC cells. When initially 

evaluated as a screening test, an 

elevated fraction (over 15%) of AFP-L3% 

showed slightly better sensitivity than 

AFP (38% vs. 31%) for HCC detection 

[46]. It’s promising use as a surveillance 

test was suggested from retrospective 

studies.

SOLUTION

Clinical 
Innovation

PAINPOINT

The blood test is not very sensitive in 

diagnosing HCC (mainly used as a 

follow-up parameter)

SOLUTION

Process
Innovation

Medical image processing 
tools

Advanced image processing tools for 
better detection and classification 

through image enhancement

SOLUTION

Clinical 
Innovation

AFP screening test

New biomarkers are tested

- genetic biomarkers

- protein biomarkers 

- clinical biomarkers

SOLUTION

Process
Innovation

Reimburstment and 
payment model 

restructuring

Medical loan, installments 
and credit facilities for 

patients who need 
financial support

SOLUTION

Process 
innovation

3D Visualization 
tools

AI and VR based 3D 
visualization algorithm 
for better analysis of 

the liver condition and 
enhance probability of 
early-stage detection 

of HCC

SOLUTION

Sensing 

Tumor detection 
nano-sensors 

Biopsy device that can 
sense degenerated cells 

so that the doctor 
knows he got into the 
tumor with his biopsy 

needle

PAINPOINT

Diagnosis can be performed with a 

PET-Scan, but the mostly used 

Tracer FDG-18 has only a reported 

sensitivity of 30-70%

PAINPOINT

Alpha-fetoprotein negative HCC 

(ANHC) are hard to detect due to lack 

of ideal biomarkers and thus mainly 

reliance on imaging (-> is insufficient 

because most ANHC are small and 

early-stage HCC)

Cross-sectional imaging modalities 

remain too costly for widespread 

applications

PAINPOINT

43

PAINPOINT

Ultrasound lacks

sensitivity especially in

early stages of HCC.

Confounding liver

diseases and obesity

contribute to the lack of

sensitivity

Tumor is hard to detect if

the patient is obese.

PAINPOINT

65

SOLUTION

Clinical 
Innovation

Fibro scanning 

Fibro scan is a method 
to estimate the stage 

of liver fibrosis 
painless and non-

invasive, moreover it 
can be performed 

outpatient. It is still a 
special diagnosing 
method that only 

specialists can provide.

A biopsy of the liver tissue 

is an invasive method and 

can cause complications 

such as pein, wound 

healing problems bleeding 

etc.

PAINPOINT

7

Hepatologist General PractitionerVisceral 
Surgeon

Interventional
Radiologist

Patient is treated with Trans arterial chemoembolization

(palliative care) (delivers chemotherapeutic agents in addition

to bland embolic agents to the liver tumor through its

predominant blood supply)

Awareness campaign

The ministry of health could start a 

big education campaign and 

advertisements about organ 

donations.

SOLUTION

Digitalization

PAINPOINT

Poor availability of transplant organs

SOLUTION

Sensing

Optical fibers with biosensors

The surgeon could use a device that is 
able to detect degenerated cells in the 
liver while operating on the patient to 

remove all tumor cells reliably.

PAINPOINT

The surgeon is not able to remove all 

tumor cells

1 2

PAINPOINT

Not possible with big blood vessels 

because of a cooling effect

3

SOLUTION

Clinical 
Innovation

Local heat therapy

Local regional heat 
therapy with the help of 
optical fibers to balance 
the cooling effect caused 
by the blood flow through 

surrounding vessels

Despite the best measures being 

taken, a considerable concentration 

of the infused chemotherapy agent 

still enters the systemic circulation.

PAINPOINT

4

SOLUTION

Clinical 
Innovation

Targeted drug therapy

This has led to the development of 
microspheres loaded with antitumor drugs, 
most commonly doxorubicin, allowing for a 
sustained elution of the chemotherapeutic 

agent, a technique known as drug-eluting bead 
trans arterial chemoembolization (DEB-TACE). 

There is an immediate embolic effect as a result 
of the microspheres with sustained elution of 

the loaded therapy, as systemic concentrations 
are reduced due to high affinity of drugs to the 

microsphere carrier.

SOLUTION

Digitalization

Personalized treatment 
designing

Creating a drug model based on 
individual data to predict the 

exact effect of the drug on 
patient. This model enables 
doctors to choose the best 

medication with lowest side 
effects for the patient.

PAINPOINT

HCC does not respond well to 

medication. The medication has 

various side effects which affect the 

compliance of the patient negatively
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Family DoctorsPatient

Caregivers Rehabilitation team

Patient has recovered and now undergoing long time

rehabilitation treatment over 4-8 weeks for gaining strength

again and use opportunities like nutrition courses, relaxation

courses and sport courses

PAINPOINT

The patient is not motivated to do 

sport

PAINPOINT

The patient is not able to see a 

physiologist because of the Covid -

19 infection

SOLUTION

Digitalization

Tele health 
solutions

Telehealth tolls for 
virtual check up 
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Online counselling and 

motivation sessions

VR based gaming tools to support and 

motivate for physical activities of the 

patient. A virtual counselling session for 

mental health improvisations along with 

VR support to feel it realistic.

SOLUTION

Digitalization

PAINPOINT

3

Despite the best measures being 

taken, a considerable concentration 

of the infused chemotherapy agent 

still enters the systemic circulation.

Online health assistant

Scheduling assistant to remind the regular 

follow up visits with the highlighting note 

saying the importance of the regular 

follow up and the possible risks which 

may arise if not maintained

SOLUTION

Digitalization

Family DoctorsPatient

Caregivers

Patients need to perform CT or MRI imaging every 3 months

Non-invasive blood analysis

Non-invasive blood analysis with the help 

of nanobot/ biomarkers or biosensors to 

detect the presence of viral infection.

SOLUTION

Clinical 
Innovation

PAINPOINT

Invasive blood testing, can cause 

infections, or vasculitis

SOLUTION

Process
Innovation

Remote health monitoring

Mobile CT and MRI facilities which can 
visit the rural and remote places 
periodically and the reports are 

digitalized.

PAINPOINT

In more rural areas it takes long for 

the patient to get an appointment, in 

addition to that the hospital might be 

far away from the residence of the 

patient so that it costs him a lot of 

time getting there and back
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Interventional
Radiologist

Intern

SOLUTION

Sensing

Glucose sensors

Non-invasive blood 
glucose sensors to 

measure and 
indicate blood 
glucose levels 

Gastroenterologist


