
LIVER CANCER
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SYMPTOMS INCLUDE1

LOSS OF APPETITE

NAUSEA AND VOMITING

UPPER ABDOMINAL PAIN

ABDOMINAL SWELLING

JAUNDICE

GENERALIZED WEAKNESS 

UNINTENTIONAL WEIGHT LOSS
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Exacerbation of existing chronic liver

disease and complicated management of

cancer in most HCC patients5
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Primary liver cancer is
the 3rd leading cause of
cancer death globally2
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CAGR of 4.1%

HCC treatment market7

Market size 
growth

$106.48 M

2020 2025

In most regions, men
have 2 to 3 times
higher incidence and
mortality rates than
women2

HCC accounts for 90% of
primary liver cancer3

The number of new cases and deaths
are predicted to rise by >50%
between 2020-20406

Worldwide, ~905,677 people
were diagnosed and ~830,180
people died due to primary
liver cancer in 20202

RISK FACTORS1,4

• Chronic infection with HBV/ HCV 
• Cirrhosis
• Non-alcoholic fatty liver disease
• Certain inherited liver disorders
• Excessive alcohol consumption 
• Diabetes
• Exposure to aflatoxins

Disclaimer:
This publication on the liver cancer pathway framework was
updated on 22.05.2023. It cannot be taken as a recommendation
for the readers, especially not as a guideline for treatment, and it
is not a medical document. There is no guarantee for
completeness or global correctness, the various pain points,
solutions, and statistical data are examples only. Sources are
multiple, such as public statistics, expert opinions, open
innovation workshops, research, own data and many more (see
references).
The products and features mentioned may not be available in all
countries and their future availability cannot be guaranteed.
Some products mentioned are planned and under development.

* HCC – Hepatocellular carcinoma 
HBV – Hepatitis B virus
HCV – Hepatitis C virus
CAGR – Compound annual growth rate

Shift in predominant risk factors,
with a decrease in HBV and HCV
infections and an increase in obesity
and diabetes2
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Prospectively, the focus should be on
making knowledge readily available
for primary care physicians, with
actionable insights supported by
decision support tools, such that they
refer only those patients to the expert
who will benefit from their care and
avoid overloading the experts.26

The most used biomarker to

support HCC diagnosis, alpha-

fetoprotein (AFP), has insufficient

sensitivity and specificity. Nearly

40% of all HCC are AFP-

negative.35

PAIN POINT

The AFP-L3 is a subtype of

AFP. The proportion of AFP-

L3 to total AFP (AFP-L3%)

has a far higher specificity

towards HCC than AFP

alone. The sensitivity,

however, is low. In future, it

could be valuable for

excluding HCC in conditions

with elevated AFP.35

SOLUTION

Clinical innovation

AFP L-3% test

SOLUTION

Process innovation

Cancer support 
community

Patients can join the liver cancer
support groups to share their
concern, fear and information
about recovering from the
disease.50

PRENATAL
Scenario: Pregnant woman in the
garden

PREVENTION
Scenario: Patient drinking alcohol at a social 
gathering

SYMPTOMS
Scenario: Patient is at the office

DIAGNOSIS
Scenario: Patient is at the radiology 
department

TREATMENT
Scenario: Patient is at the hospital

REHABILITATION
Scenario: Patient undergoing 
rehabilitation

FOLLOW-UP
Scenario: Patient in the doctor’s 
office

7

An expectant mother is regularly engaging in gardening/ farming and is
being exposed to pesticides and other chemicals, without being aware of
the potential harm it can do to the fetus.

The patient frequently drinks alcohol either alone or with others, not being

aware of the severe risks heavy alcohol consumption poses.

After an assessment by the hepatologist, patient is taken to the

radiology department where she undergoes a CT scan to assess the

tumor extent and stage.

The patient received treatment for liver cancer. She is being examined by the

oncologist before discharge.

Patient visits the doctor for regular follow-ups where she is advised

to follow a healthy lifestyle, monitor her health and watch out for

signs of relapse.

1 1

General practitioner
Supports the patient with  

general health issues.

STAKEHOLDERS

2 2

PAIN POINT

Specific symptoms of liver cancer

are often missing. Unspecific

symptoms like nausea, loss of

appetite or itching could be

mistaken for other health issues

or just be ignored.

Patient
Develops the first symptoms 

of liver cancer.

Family
Worries for the patient's 

health and encourages her 
to see a doctor.

General practitioner
Provides care relating to 

general medical issues and 
refers the patient to a 
specialist if necessary.

Patient
Receives diagnostic services 

from various health 
professionals.

Pathologist
Analyses needle biopsies 
and surgically removed 
liver tissue to aid in the 

exact diagnosis. 

Family
The patient’s family tries to 

be supportive and 
accompanies  her to the 

hospital.

Radiologist
Interprets medical images 

like ultrasound, CT and PET 
scan.

Hepatologist
Has expertise in 

management of disorders of 
liver, gallbladder, biliary 

tree, and pancreas.

Patient
Receives treatment 

from health care 
providers.

Family
Supports patient throughout 

the treatment.

Oncologist
Tracks cancer progression 

and continues to devise 
treatment plans.

Radiologist
Evaluates images (CT, MRI, 

etc.) in order to detect 
possible recurrences.

Patient
Routinely visits the 

hospital for follow-ups 
with care provider. 

Family
Supports and reminds 

patient of routine follow-
ups.

Patient
Follows an unhealthy 

lifestyle, consuming alcohol 
and struggling with obesity.

Ministry of Health
Ensures public access to 
healthcare and enforces 

set healthcare 
guidelines.

General practitioner
Provides care relating to 

general medical issues and 
advises the patient to lead a 

healthy lifestyle.

Family
Supports and encourages 

the  patient to follow a 
healthy lifestyle.

Nutritionist
Provides a healthy diet plan 

for the patient.

Medical device companies
Design wearable devices and 
innovative technologies that 

help stick to a healthy lifestyle.

Hepatologist
Has expertise in 

management of disorders 
of liver, gallbladder, 

biliary tree, and pancreas. 

Medical device companies
Develop effective options to 

screen the public and increase 
early detection. Design 

innovative technologies to help 
patients with their symptoms.

Medical device companies
Develop and create innovative 
cost-effective screening tools 

to increase early detection.

The patient increasingly suffers from unspecific symptoms such as
pain abdomen, loss of appetite, weight loss and a faint icterus.

1

PAIN POINT

Certain genetic disorders like
familial adenomatous polyposis,
tyrosinemia or the loss of FOCAD
can cause pediatric liver
cirrhosis leading to a high risk of
liver cancer.1,2

Pregnant woman
Wants to protect her 

health and the health of 
her unborn child.

Family
Tries to support the 

pregnant woman with her 
needs throughout the 

pregnancy.

OB/GYN
Tracks and observes mother’s 

and fetus’ health.

SOLUTION

Digitalization & 

Process innovation

Public health efforts can
be taken to inform
expectant mothers about
the risks of certain
chemicals and products.
For a more interactive
and effective experience,
AR/VR and other digital
platforms can be used for
these campaigns.

Awareness 
campaigns

2

PAIN POINT

Prenatal exposure to endocrine-
disrupting chemicals like pesticides,
or toxic metals can increase the risk
of childhood fatty liver and
consequently liver cancer.4

PAIN POINT

With cancer diagnosis getting
increasingly extensive and
personalized, data handling gets
more difficult. This raises the need
for comprehensive data
management systems.

PAIN POINT

For liver cancer patients who

require MRI scans, results may be

inaccurate if the patient has

limited breath-hold capability or

is unable to follow breathing

commands.

PAIN POINT

Patients in rural and remote areas
might miss a scheduled follow-up
appointment with a liver cancer
specialist due to the long travel
distance to the nearest healthcare
facility, which is time-consuming
and carries a financial burden.

1

PAIN POINT

Patients might feel lonely,

depressed and anxious even after

recovering from the disease; this

could be aggravated by the fear

of having a relapse.

SOLUTION

Process innovation 
& Digitalization

Remote health 
monitoring

Teleconsultation, at-home blood
collection, and mobile imaging
units that visit the rural and
remote places periodically can aid
in timely patient consultation
with reduced financial burden,
thus enabling a better patient
experience. Reports can be
digitalized for easier access by the
physician and the patient.

 
 

  

  

  

 

SOLUTION

Digitalization

This advanced management
system enables clinicians to
combine medical, surgical and
radiation oncology information
into a complete EMR. Starting from
diagnosis to treatment up to
follow-up, a personalized care
pathway is created that simplifies
health assessment with embedded
decision support.29

Oncology 
information system

SOLUTION

Automation

Patients with limited breath-hold
capability or who are unable to
follow breathing commands, can
undergo high-resolution dynamic
abdominal imaging under free-
breathing with one continuous,
push-button exam. With
intelligent reconstruction and a
processing framework, this
software application recognizes
different phases of liver
dynamics, will automatically
label those and output only
clinically relevant information.30

Compressed sensing 
GRASP-VIBE c

1

PAIN POINT

Rural providers face several

challenges in delivering cancer

care to their patients; fewer

oncologists, limited access to

comprehensive care and lack of

standard treatment negatively

impact patient outcome.39,40

Remote technologies such as

telehealth can help to address

challenges in rural cancer care.

Virtual multidisciplinary tumor

boards can enable physicians

everywhere to connect regardless

of their distance to discuss

evidence-based optimal treatment

strategy for each patient, improve

quality of care and also ensure

proper resource allocation during

crisis times.40

SOLUTION

Digitalization

 
 

  

  

  

 

Digital conference

2

PAIN POINT

Many patients are not eligible for
a liver resection due to the size of
the tumor and in consequence the
amount of tissue to be removed or
the difficulty of ensuring safety
margins around the tumor.

SOLUTION

Clinical innovation

ILLS maximizes the amount of healthy
tissue left behind and potentially
increases the number of patients
eligible for a resection while ensuring
adequate oncological margins.41

Image-guided laparoscopic 

liver surgery (ILLS)

SOLUTION

Process innovation

2

Patients experiencing symptoms

of liver cancer might have very

limited access to experts,

especially in remote and rural

areas.

PAIN POINT

Patient undergoes rehabilitation to regain strength, endurance and

mobility.

1 2

Patient
Receives rehabilitation 
services from providers.

Oncologist
Ensures an effective recovery.

Family
Supports and encourages 

patient to follow the 
rehab plan.

Rehabilitation therapist
Helps the patient to recover by 

providing personalized 
therapy.

Nutritionist
Provides a healthy diet plan 

for the patient.

Insurance company
Covers expenses for the 
patient’s rehabilitation 

therapy.

PAIN POINT

Patients often lack motivation to

engage in rehabilitation

activities.

PAIN POINT

Lack of individualized
rehabilitation strategies is a
common problem for many
patients and can affect the
patient progress.

 
 

  

  

  

 

VR-based gamified physical

activities and virtual counselling

sessions for mental health

improvisations can support and

motivate the patients.47

SOLUTION

Digitalization

VR-based rehabilitation

PAIN POINT

The mycotoxin aflatoxin is the

most potent hepatocarcinogen. It

often contaminates crops

harvested and eaten in

developing countries of the

subtropics and tropics.22

SOLUTION

Process innovation

To reduce exposure in resource-
poor countries requires
comprehensive training of the
farmers. Four interventions can
be implemented: improvement
of dietary diversity, crop
sorting, post-harvest measures
like improved storage and
optimized nixtamalization.23

Public health 
interventions

PAIN POINT

There is a need for reliant

biomarkers to diagnose and

surveille liver cancer –

especially in resource-poor

countries with limited diagnostic

options.

SOLUTION

Clinical innovation

Several studies on urinary
metabotype analysis have
depicted great potential in
urinary metabolite
biomarkers for liver cancer
diagnosis as it gave better
results when compared to
serum AFP. Such tests are
especially valuable for areas
with poor medical
infrastructure.37,38

Urinary metabolites-

based diagnosis

Extracellular vesicles

(nanoparticles released by

normal and tumor cells,

enclosed by lipid bilayer

membranes), are promising

circulating biomarkers for

early liver cancer detection.

A recent study using an EV

assay identified HCC with a

90% sensitivity.36

SOLUTION

Clinical innovation

Extracellular vesicle-

based protein assay

PAIN POINT

People with hereditary

hemochromatosis have a faulty

iron metabolism (iron overload)

and are at a higher risk for liver

cancer.

A screening of population
looking for the homozygote
mutation of HFE p.C282Y
would enable clinicians to
introduce an effective
treatment early.21

SOLUTION

Process innovation

Population screening 
for hemochromatosis

SOLUTION

Automation

To monitor early stages of liver
disease, evaluating the fat and
iron content is crucial. LiverLab
is an upgrade to conventional
MRI imaging that uses voxel-
and image-based algorithm to
non-invasively identify fatty
liver and iron overload.20

LiverLab b

PAIN POINT

Inefficient workflows in radiation
therapy (RT) department and lack
of support tools for radiation
oncology professionals can cause
delay in patients receiving RT and
might also affect patient
outcome.

SOLUTION

Digitalization

An advanced image analysis software
can aid to make simulation, image
assessment, and contouring easier and
better integrated. With automatic patient
marking and isocenter placement, image
assessment with smart contouring and
other advanced image analysis tools, it
simplifies and standardizes daily tasks
with its user-friendly design.45

 
 

  

  

  

 

Digital RT image suite

PAIN POINT

Patients requiring a liver
transplant have to wait for a long
duration due to shortage of donor
livers.

SOLUTION

Process innovation

Measures can be taken to raise public
awareness about organ donation, debunk
misconceptions, and ensure that all
possible donors are identified and given
the choice to donate their organs after
death. The donor pool can be expanded
using extended criteria donor grafts,
splitting livers to allow two recipients to
receive organs from one donor, and
increasing use of living donor
transplants.46

Organ donation initiatives

SOLUTION

Sensing

If a pregnant woman is
unable to stop working in
certain environments where
she is exposed to dangerous
chemicals, personal
protective gear like goggles,
masks or gloves could
provide protection against
them. These can be equipped
with smart sensors alarming
the wearer when higher than
normal amounts of chemicals
are measured.5

Smart protective 
gear
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LIVER CANCER
Disease pathway analysis with pain points and solution examples

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

52
pain points

67
solutions

connected to

different stakeholders
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Website: 
https://www.siemens-healthineers.com/innovation-think-tank

Solution categories

Existing in healthcare 
sector

Ongoing research in 
healthcare 

Futuristic solution 
(may or may not be 
implemented) 

Disclaimer:
This publication on the liver cancer
pathway framework was updated
on 22.05.2023. It cannot be taken as a recommendation
for the readers, especially not as a guideline for
treatment, and it is not a medical document. There is no
guarantee for completeness or global correctness,
the various pain points, solutions, and statistical
data are examples only. Sources are multiple, such
as public statistics, expert opinions, open innovation
workshops, research, own data and many more (see
references).
The products and features mentioned may not be
available in all countries and their future availability
cannot be guaranteed. Some products mentioned are
planned and under development.

aELF test (SHS): In the U.S., the ELF Test is indicated as a prognostic marker
in conjunction with other laboratory findings and clinical assessments in
patients with advanced fibrosis (F3 or F4) due to non-alcoholic
steatohepatitis (NASH) to assess the likelihood of progression to cirrhosis
and liver-related clinical events. It is not intended for the diagnosis of
NASH or for the staging of fibrosis, for serial monitoring of disease
progression or the effect of any therapeutic product, for assessing
progression to hepatocellular carcinoma, or for assessing disease
progression in individuals with viral hepatitis. Product availability varies
by country and future availability cannot be guaranteed.
bLiverLab (SHS): The product may not be commercially available in all
countries. Due to regulatory reasons its future availability cannot be
guaranteed.
cCompressed Sensing GRASP-VIBE for MAGNETOM Lumina (SHS) is still
under development and not commercially available yet. Its future
availability cannot be ensured.
dNoona (Varian): Specifications and prerequisites are subject to change
without notice. Noona is not available in all markets.
eDigital twin (SHS): The functionality described herein is solely futuristic
and not current product/functionality. Its future availability cannot be
guaranteed.

SOLUTION

Clinical innovation

Comprehensive knowledge
about the genetic
determinants of liver cancer
could in future lead to the
implementation of
(prenatal) genomic
analytics in risk groups or in
a direct-to-consumer based
model. This could
potentially lead to earlier
and more efficient
treatments.3

Genomic cancer risk 
assessment  models

1

PAIN POINT

Obesity, often the consequence of

an unhealthy diet and inactive

lifestyle, is an independent risk

factor for developing a

hepatocellular carcinoma (HCC),

the most common type of liver

cancer.8

This non-invasive blood test

measures three markers of

liver fibrosis and can be used

diagnostically for fibrosis

staging (to reduce the need

for invasive biopsy) or

prognostically to assess the

likelihood of progression to

cirrhosis and liver-related

clinical events.13

SOLUTION

Clinical innovation

Enhanced Liver 

Fibrosis (ELF) Test a

NAFLD and early stages of

cirrhosis can be detected

with ultrasound derived fat

fraction (UDFF)

measurements and

elastography, which are

non-invasive, cost-effective

and more accurate methods

for delivering liver stiffness

and liver fat quantification,

thus providing detailed liver

assessment.14

SOLUTION

Clinical innovation

Advanced 

ultrasound 

diagnostics

2

PAIN POINT

People with non-alcoholic fatty

liver disease (NAFLD) are at a

higher risk for non-alcoholic

steatohepatitis (NASH), liver

cirrhosis and liver cancer.

SOLUTION

Digitalization

A healthy diet, consisting of
whole grains, fruits and
vegetables, as well healthy
fat and protein sources, helps
to fulfil nutritional needs and
controlling weight. This effort
can be supported by online
services connecting patients
with dietitians and providing
meal plan options.11,12

 
 

  

  

  

 

Diet management &  
nutritional 
counselling

SOLUTION

Digitalization & 
Sensing

Smart watches and other

sensors can monitor the

daily physical activity of the

patient. Based on this data,

smartphone apps can give

feedback and motivate/

remind the patient to stay

active.9,10

 
 

  

  

  

 

Wearables and     
fitness apps

With the assistance of AI,

patient’s real-time progress and

current status can be tracked

regularly, based on which

rehabilitation plan and exercise

regimen can be altered over

time.48

SOLUTION

Digitalization 

 
 

  

  

  

 

Personalized AI-based 

rehabilitation plans

SOLUTION

Process innovation

Besides raising awareness, experts
recommend regular screening with
ultrasonography every 6 months,
with or without alpha-fetoprotein
(AFP) levels. Although this works
well in very high-risk patients
(viral hepatitis, cirrhotic patients)
who are also thin, accurate tumor
biomarkers need to be developed.
Additionally, methods to achieve
similar results for other high-risk
and obese patients who are the
fastest growing group, are
required.24,25

Regular check-up 
for risk groups

STAKEHOLDERS STAKEHOLDERS STAKEHOLDERS STAKEHOLDERS STAKEHOLDERS STAKEHOLDERS

Gastroenterologist
Has expertise in management 
of  gastrointestinal disorders 

like liver disease, peptic 
ulcers, irritable bowel 

syndrome etc.

Surgeon
Treats the patient by 

surgical resection of the 
cancerous tissue.

Oncologist
Trained to care for people with 
cancer and provides treatment 

guidance (surgical and/or medical 
and/or radiation therapy etc.).

Interventional radiologist
Performs interventional 

procedures like trans-arterial 
chemoembolization.

Hepatologist
Has expertise in 

management of disorders 
of liver, gallbladder, 

biliary tree, and pancreas.

Hepatologist
Does the follow-up once the 
patient is discharged from 
acute cancer care and goes 

back to be a liver disease 
patient.

5

 
 

  

  

  

 

Telemedicine and online video
consultation could be a first step
in connecting a health care
provider with the patient.

SOLUTION

Digitalization

Tele-consultation

4

SOLUTION

Process innovation

PAIN POINT

In low-income settings or rural
areas, the needed antenatal
testing for detecting the HBV
DNA viral load in Hepatitis B
positive mothers may not be
available; and it is expensive.

Testing for the Hepatitis E

envelope antigen is less

accurate but still

recommended in certain

situations as an alternative

to HBV DNA viral load since

the test is simple, cheap and

easily available.7

SOLUTION

Clinical innovation

PAIN POINT

Commonly observed in patients

with liver cancer are pruritus,

caused by cholestasis, and pain.

These distressing and debilitating

symptoms cause significant

impairment in quality of life.

3

VR for pain and 
itch management

VR can be helpful to ease pain
and pruritus: frequent relaxing
audiovisual stimuli, adapted to
the patient’s needs, calm and
distract the patient while
reducing symptoms effectively.
Additionally, it can also
improve the emotional well-
being of the patient.27,28

HBeAg test

PAIN POINT

Liver cirrhosis is one of the

leading causes for liver cancer.

In turn, the abusive intake of

alcohol is the reason for up to

50% of all liver cirrhosis cases.15

3

A self-help program that uses
evidence-based treatments
and interventions such as
cognitive behavioral therapy
(CBT) can support with self-
management and recovery
training in alcohol addicts by
motivating them to cope with
urges, managing thoughts,
behaviors and feelings, and
living a balanced life. Routine
outcome monitoring can be
done for better results.16

SOLUTION

Process innovation

Self-help 
deaddiction tool

4

PAIN POINT

Smoking independently and in
combination with a present HBV
infection increases the risk for
liver cancer.

SOLUTION

Digitalization

 
 

  

  

  

 

An artificial intelligence bot
can be used to provide digital
counselling services to those
trying to quit tobacco and offer
a personalized quitting plan
based on a series of interactive
questions. The plan is backed up
by the best available science,
offering support and guidance
throughout the process.17

AI assisted 
quitting plan

PAIN POINT

Infections with hepatitis B virus

(HBV) or hepatitis C virus (HCV)

can lead to liver cancer. Most

people with hepatitis remain

unaware of their infection.

5

SOLUTION

Process innovation

Risk groups like injection
drug users, people who
had direct contact with
infected blood or people
who indulge in
unprotected sex should
receive adequate
education to assess their
risk of a Hepatitis B or
Hepatitis C infection.
Information campaigns,
online and via traditional
media, can be considered.

Educative 
efforts

Regular screening of high-
risk groups is an effective
measure to detect chronic
infections. Additionally,
in low resource countries,
the development of
assays that allow
integrated testing of
overlapping epidemics
(HIV, HBV, HBC) using a
single sample would
improve the efficiency of
screening programs.18,19

SOLUTION

Process innovation

Routine screening 
for risk groups

Most patients must undergo a CT

scan for HCC diagnosis and

staging. This bears a radiation

burden.

PAIN POINT

3

SOLUTION

Clinical innovation

Using direct signal conversion
of its detector, the photon-
counting CT scanner offers
high-resolution images at
minimal dose, spectral
information in every scan, and
improved contrast at lower
noise. This allows a greater
consistency for confident
clinical decision-making e.g.,
to detect fine liver lesions, and
the possibility to scan
previously excluded
patients.31

Advanced CT with 
quantum technology 

PAIN POINT

If the liver lesion is even slightly

missed during needle biopsy, it

could lead to an incorrect

diagnosis.

4

SOLUTION

Clinical innovation

Technologies that would allow
to characterize lesions and
have a higher yield are
desirable. Example, an optical
biopsy system combines diffuse
reflectance spectroscopy and
fluorescence measurements to
evaluate markers related to
cell metabolism, which differ
between healthy and cancerous
cells. This could support
surgeons to identify the
location of cancer in real time
and ascertain the best place to
acquire a tissue sample.33,34

Advanced lesion 
localization 
techniques

SOLUTION

Clinical innovation

To simplify both routine and
complex procedures and
successfully acquire tissue
samples, this system offers
integrated software-
assisted path planning, and
a laser guidance system that
visualizes the needle entry
point and angle, increasing
efficiency and reducing
variations.32

myNeedle 
Companion

3

PAIN POINT

In tumors with a size of 3cm or
larger, conventional methods
of ablation are less
efficacious.42

SOLUTION

Clinical innovation

Imaging systems that offer
sophisticated 3D planning and
guidance can support
surgeons in ablating tumors
larger than 5cm.
Intraprocedural assessment
can make sure that margins
are complete.41

Stereotactic 
Radiofrequency 

Ablation

4

PAIN POINT

There could be a risk of damage to

healthy liver tissue or errors in

exact identification of the feeding

vessels during transarterial

chemoembolization in liver cancer

patients.

SOLUTION

Automation

A software that facilitates
catheter navigation,
automatically detects tumor
and its feeding vessels for
targeted embolization and
enables efficient and
standardized procedure
planning for increased quality
of care.43

Embolization guidance

5

PAIN POINT

HCC in patients waiting for a liver

transplantation may grow and

spread without treatment.

External beam radiation is not an

option in most cases due to the

poor radiation tolerance of liver

tissue.

SOLUTION

Clinical innovation

With SIRT, patients not eligible
for resection and waiting for a
transplantation can be treated
effectively by selectively
delivering radiation dose
directly to the tumor.
Additionally, in cases with
intensive liver involvement,
tumor size may be reduced,
thereby even opening up the
possibility of secondary
resection of hepatic tumors.44

Selective internal 
radiation therapy (SIRT)  

SOLUTION

Digitalization

PAIN POINT

Functional decline, activity

limitations and participation

restrictions due to effects of

medication and the disease make

the rehabilitation phase even

harder.

3

A multidisciplinary team can be

employed to offer a combination of

nutritional therapy and Kinect-

based physical therapy with

iterated exercises based on the

patient comfort levels. This could

increase the patient participation

as well improve fatigue, pain,

physical function, and quality of

life in cancer patients.49

Smart rehabilitation 

assistance

7 66 6 7

SOLUTION

Process innovation

PAIN POINT

Hepatitis B virus infection, which

is a significant risk factor for liver

cancer, can be transmitted from a

Hepatitis B positive mother

(especially with a high HBV DNA

viral load) to the child at birth.

3

Since 2020, WHO recommends

pregnant women positive for HBV to

receive tenofovir prophylaxis from

the 28th week of pregnancy until at

least birth, under certain conditions.

This is in addition to the 3-dose

hepatitis B vaccine in all infants and

the infant hepatitis B

immunoglobulin prophylaxis shortly

after birth.6

Maternal peripartum 

prophylaxis with Tenofovir

PAIN POINT

Restrictions caused by the

pandemic and the constant fear

of getting infected with COVID-

19 hinders the chances of

patients visiting doctors even if

they show symptoms.

4 PANDEMICCOVID-19

SOLUTION

Digitalization

This software offers real time

symptom reporting and

monitoring, improved clinical

workflows to support evidence-

based care, and access to rich data

insights for better management

and continuing assessment

throughout the course of care,

improving overall patient

experience.51

Patient outcomes 

management tool d

3

SOLUTION

Digitalization & 
Clinical innovation

By simulating the structure and

functions of organs of the patient

through a digital twin model,

pathological processes can be

observed. This helps to then

predict an event, or outcome like

the recurrence of liver cancer.52

Patient digital twin e

PAIN POINT

Even after successful treatment,

there is a chance of the cancer to

relapse. This makes long term

longitudinal care a necessity but

the resources for that might be

scarce.

Effective primary care 
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