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CANCER PATIENTS HAVE THE 
HIGHEST RISK OF SEVERE 
COVID - 19 INFECTION due to 
IMMUNODEFICIENCY
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CANCER PATIENTS HAVE A 25 - 39% 
increased MORTALITY RISK than the 
PATIENTS without cancer
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REDUCE
PREMATURE
MORTALITY
FROM
CANCER

Disclaimer: The Disease Pathways 
Framework could be used to elaborate 
on various diseases. The various pain 
points, solutions, and statistical data are 
examples only and cannot be taken as 
recommendations for the reader.
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https://www.siemens-healthineers.com/careers/ innovation-think-tank



HOSPITAL 
In the oncology center

OUTSIDE 
In the street

INSIDE
At home in Living room

INSIDE
At the rehabilitation center

PRENATAL TREATMENT REHABILITATION 

STAKEHOLDERS STAKEHOLDERS STAKEHOLDERSSTAKEHOLDERS STAKEHOLDERS

Pregnant woman with a pale face and bruises, undergoing chemotherapy
Patient faints in the street from a combination of exhaustion, dehydration, and low blood

cell count

Patient is sitting and she is connected to IV fluids. She is going thorugh chemotherapy. Patient is at the rehabilitation center and a therapist is examining her muscle status Patient is resting at home, she is on a wheelchair

Provides education of healthy 

life style and raises awareness 

of their family medical history

Responsible for  

preparing, preserving and 

distribution of medicine

Responsible for taking 

care of patient

Responsible for tak-

ing care of patient.
Provides care relating to

general medical problems

Provides care relating to

oncological problems 

Help patients enhance and 

restore functional abilities 

through physical exercises 

Responsible for preparing, 

preserving and distribution of 

medicine

The patient The family General physician 
The patient Pharmacy Oncologist The patient The family Rehabilitation therapist The patient The family Pharmacy
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INSIDE
 At the hospital
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PAINPOINT PAINPOINTPAINPOINT PAINPOINTPAINPOINT PAINPOINT

environment
Can be created to minimize

fear and anxiety by
offering a medium

whereby individuals can
practice social encounters.

combined with UVGI 
cleaner machine
A device that improves the air

quality in the patient’s home, thus
decreases the risk of patients getting

infected

Kinetic based 
rehabilitation apps

May help to keep data
of muscle movements
as well as guidance for
different rehabilitation

techniques.

Digital 
assistant

Keeps track of patient
medical history, control

their appointments, provide
reminders and, helps

patients order the
medi-cation.

Nanotechnology 
enabled

exoskeleton
Uses microlattices struc-ture
with nanoscale fea-tures for

exoskeleton which can
support the patient's

movement
and reduces pressure

on muscles.

Webtherapy
Online counseling is used to

provide pyschological
support to patients and their

families

SOLUTION SOLUTION SOLUTION SOLUTION SOLUTION 
Digitalization Digitalization Digitalization Clinical innovation

Patient might have 
body pain issues while 

going through 
exercises if muscle 

fatigue continues after 
treatment.

Patient and/or family 
suffer from depression 
and cannot support the 
patient throughout the 

disease progress.

Patients are not aware of 
the effective rehabilitation  
and doctors can't follow 

their progress.

Patients need 
assistance with their 

post treatment life style.

Patients have social 
reintegration issues 

after cancer treatment.

Leukemia patients have 
compromised immune 
system and are more 
prone to get infected.

FOLLOW-UP 
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SOLUTION

Non-invasive 
patient monitoring 

wearables
Biosensor helps doctors and

nurses to monitor the health of
patients while in hospital and

after they leave.

PAINPOINT

Patient monitoring with 
traditional methods takes 

a lot of time and effort.

5 

7 

6 

7 

4

PAINPOINT

SOLUTION

Chemotherapy may not enough for 
certain subtypes of aggressive blood 
cancer and  FLT3 mutation leukemia. 

FLT3 inhibitor 
delivery

nano robot
FLT3 inhibitors can be used

inside a target delivery nano
robot.
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Disease pathway analysis with painpoints and solution examples
LEUKEMIA

Automation Automation

PREVENTION 

Gets diagnosed with leukemia and 

receives care services from providers Follows unhealthy lifestyle and 

takes a lots of stress

Gets the treatment for leukemia and 

receives care services from providers

Receives care services from 

providers

 Receives care services from 

providers

Concerned for her 

wellbeing and the 

child`s. 

Provides care relating to 

gynecological and obstetric 
medical problems

for both the patient and the baby

The patient The family Obstetrician

Provides care relating to

oncological  problems

Provides and monitors 

patient's care, as well as 

health care and wellness 

information

Provides care relating to

general medical problems

Oncologist Nurse General Physician
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PAINPOINT

Non-invasive sensor can be implemented to
continuously monitor mother's blood count

which triggers the alarm if counts are low, based
on which appropriate treatment can be provided

SOLUTION SOLUTION

Chemotherapy may 
result in fetal death or 
adverse side effects

Targeted therapy
Using drugs to target specific

molecules on the surface of cancer
cells can help in reducing the risk to

fetus.*

Non invasive monitoring

PAINPOINT

Chemotherapy during last weeks of 
pregnancy increases the risk for low 

blood count and vulnerability to 
infection.

PAINPOINT

SOLUTION

Pregnant women might have 
difficulties to handle mood swings 

and that can also worsen the cancer 
symptoms 

IoMT integrated control 
Doctor utilizes IoMT to establish emotion

management plan including exercise,
music therapy, AR/VR, etc.
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PAINPOINT

Breastfeeding may not be appropriate since 
some medications may be present in the breast 
milk after chemotherapy which could harm the 

child.

Personalized infant formula machine
Using the enzymes inside neonatal saliva, the baby milk contents can be formulated

Newly emerged MedTech and 

Biotech companies with innovative 

technologies in healthcare areas 

like IoT,AI and robotics

Needs to ensure public ac-

cessibility to healthcare 

and sets and enforces 

healthcare guidelines

Produce solutions to painpoints 

for device objects

or components used

Tech startups Ministry of Health Medical device

companies

PAINPOINT

Heavy smoking can be as-
sociated with increased risk 
for acute myeloid leukemia 

Digital Patch

Using AI based patch which alerts
when cravings are at their peak and

the nicotine is released at regular
intervals.

SOLUTION
Digitalization

PAINPOINT

Some people with blood 
disorders such as 

Myelodysplastic syn-drome 
(MDS) can develop 

Leukemia

Smart watch monitoring 
Reminds patients with MDS to take proper

medi-cation. Also, through AI ana-lytics of daily
data, it may check the risk of Leukemia.

SOLUTION
Digitalization

1 2

PAINPOINT

PAINPOINT PAINPOINT

Function as artificial red blood
cells, carrying oxygen and carbon

dioxide molecules through the
blood cells.

SOLUTION

Risk of developing 
leukemia while treating 
other types of cancers 
through chemotherapy 

Patients  suffer from side 
effects, they need constant 
care and counseling about 

new symptoms.

Chemotherapy may have
caused decrease in red 

blood cells (Anemia) and 
can make patient 

vulnerable to other 
diseases.

SOLUTION

Vital monitoring 
Monitoring vitals, and

performing routine blood
count of patients at risk

through smart sensors which
would be connected to digital
platform where the doctors
can give routine feedback

Telemedicine
Allows health care

professionals to
evaluate,

diagnose and treat patients at
a distance using

telecommunication
s technology.

Respirocytes
Digitalization 

SOLUTION
Digitalization Digitalization

PAINPOINT 

PAINPOINT 

PAINPOINT 

PAINPOINT 

PAINPOINT 

PAINPOINT PAINPOINT

Separate patients based on symptoms
and patient history

(risk COVID-19 and/or Leukemia).

Integrating testing facilities
within ambulances or any

automobile, the
appointment can be taken
through online platform.

App for viable blood donors:
they register and medical units

are
assigned to go to their locations

and get the blood.

SOLUTION

SOLUTION SOLUTION

Leukemia during pregnancy is 
rare but it exists, most cases are 

AML. It should be diagnosed in the 
1st trimester itself for quick 

treatment.

Temporary cessation of 
screening tests and diagnostic 

exams due to COVID-19. 

Blood donor shortages due to  
travel restrictions and 

lockdown.

High risk of missed or delayed 
diagnosis due to the pandemic 

conditions. Patients with leukemia 
are tested for COVID-19. After a 
negative test, the symptoms are 

considered trivial.

Time issues
with picking up medicine 

and supplies from 
pharmacy etc.

Patients have mobility 
constraints and can’t 
engage with natural 

environment and feel 
stressed. 

Risk factor analyzer software 

 Mobile clinics

Blood donor app

Drug delivery 
drone

Drone that is controlled by
the pharmacy delivers drug
and mixes en route so that
chemotherapy can begin

sooner.

VR nature in 
health

Help patients meditate and
distract from their pain with

haptic technology, real natural
experience can be created.

SOLUTION 
Clinical innovation

Digitalization 

SOLUTION
Digitalization 

SOLUTION
DigitalizationSOLUTION

Digitalization

Digitalization Digitalization
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PAINPOINT

IMPLEMENTED

SOLUTION

Doctor cannot 
constantly track the 

health of patient.

Biosensors wearable
Wearable connected to the cloud

enables relevant health
information

storage and the doctor can use this
to make better decisions

Digitalization

Produce solutions to painpoints  

including haealthcare objects 

or components used

Newly emerged MedTech and 

Biotech companies with innovative 

technologies in healthcare areas like 

IoT,AI and robotics 

Newly emerged MedTech and 

Biotech companies with innovative 

technologies in healthcare areas like 

IoT,AI and robotics 

Medical device 

companies Provide and monitors patient's 

care, as well as health care and 

wellness information

Tech startups Tech startups

Provides and monitors 

patient care, as well as 

health care and wellness 

information

Provides and monitors 

patient care, as well as 

health care and wellness 

information

high quality care across all 

patient services 

high quality care across all 

patient services 

Nurse Hospital administration Nurse Hospital administration Nurse 

Clinical innovation Sensing

SOLUTION

INSIDE
At home in bedroom

SYMPTOMS 

STAKEHOLDERS

Provides care relating to

general medical problems

Provides care relating to

oncological problems 

The patient General physician Oncologist
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Experiences frequent fever and is 

prone to getting infections

 Provide medical care 

to the symptomatic pa-

tients

Needs to ensure public 

accessibility to healthcare 

and sets and enforces health-

care guidelines

high quality care across all 

patient services 

Hospital staff Ministry of health Hospital administration

PAINPOINT

Patients don't give much 
importance to usual 

symptoms like headaches, 
bruising, fever, etc.

 VR simulation: 
awareness campaigns

Make people aware of this disease
and the symptoms;

they are targeted to certain
at-risk groups due to age and other

risk factors

SOLUTION
Digitalization

PAINPOINT

SOLUTION

Patients suffer from tiny red 
spots in the skin (petechiae) 

and progression takes time and 
it is usually undermined

Skin color analyzer
Color sensor based analyzer

predicts petechiae symptoms in
early stages

1 2

PAINPOINT

PAINPOINT

A database combined
with pattern recognition

determines patient’s risk due to
their genes

SOLUTION

Unintentional weight loss is a 
symptom that is hard to track 
and many patients are slow 

to realize it.

Genetic disorders increase 
a person‘s risk of 

developing Leukemia

 Waistline analyzer 
belt

A smart belt tracks your girth and
alerts your health care provider

about change in waist
circumference.

Haematology department 
workflow modification

Digitalization

Process innovation

PAINPOINT

PAINPOINT

IoMT with AI can enable paramedics to
check patient's health data and vitals and

connect them with hospitals if any
frequent bleeding issues found.

Patient prone to leukemia 
might bleed and bruise easily, 
paramedics can consider it as 

normal condition.

Beacon technology 
based healtcare

management system
Uses Bluetooth Low Energy to

communicate with smartphones, it
can provide electronic health records,

streamline hospital operations
through advanced data analytics

 IoMT and AI

SOLUTION
Digitalization
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Absence of patient's health 
record can make it
tough for doctor to
understand about 

occurring symptoms and 
the cause of it.

Clinical innovation

INSIDE
At hospital at registration

DIAGNOSIS 

STAKEHOLDERS

Patient going inside and the hospital is crowded, patient is confused with the signs

Assists patients with their 

appointments 

Provides care relating to

oncological problems 

The patient Receptionist Oncologist

Gets diagnosed with leukemia and 

receives care services from providers 

Provide immediate diagnosis 

and decisions for patients 

with acute or urgent injuries  high quality care across all

patient services

Paramedics                         Hospital administration

PAINPOINT

Patient is weak and finds 
it hard to traverse the 

lengthy hallways of the 
hospitals and clinics

Improved moving 
walkways/3-axis elevators

Help patients to move more
easily while maintaining the
dignity of not having to use a

wheelchair

SOLUTION
Digitalization

1 2

PAINPOINT

Using Next generation sequencing which can
rapidly sequence whole genome and can give

fast and accurate results, in addition to the
CBC.

Automated CBC and NGS 
based analyzer

3

PAINPOINT

SOLUTION

It is difficult to track and sub 
categorize mutated cells. When 
cells mutate they create drug 

resistance

Biochip using flow 
cytometry

A device that can focus cells in a single stream and
performs optical assessments cells and identifies

leukemia.

Leukemic cells isolator

4 
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Diagnosis of leukemia is 
harder with only a blood 

test. And bone marrow test 
is a painful process for 

patients.

SOLUTION
Clinical innovation

Current methods of 
CBC (Complete Blood 

Count) take a lot of 
time or effort and are 

not precise.

SOLUTION
Clinical innovation

Clinical innovation Clinical innovation Clinical innovation
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113 
painpoints

85
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

15

IMPLEMENTED

PAINPOINT

SOLUTION

Misdiagnosis and inefficient categorization 
of the disease leads to delay in treatment.

Clinical innovation

5

PAINPOINT

SOLUTION

A subtype of AML, driven by 
re-arrangements in the MLL gene, 
has a particularly bad prognosis 

and leads to major tumor 
progression

SPHINX31 delivery 
nanorobot

An inhibitor (SPHINX31)  of SRPK1, stops
leukemia cells growth, a nano robot  can

deliver the inhibitor to exact needed
gene/ tissue location

Clinical innovation
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PAINPOINT

SOLUTION

Both patients and their 
families are not aware of 

the progress of health 
condition after treatment.

VR educative 
simulations

Permit patients to
experience their
own (dis)abilities

and for
families to give a patient

point of view to 
promote empathy.

Digitalization

PAINPOINT

Rehabilitation professionals 
who are new to the prac-tice 
may not be properly skilled.

VR emergency 
training

Visualize emergency
cases and train

professionals before
hand.

SOLUTION
Digitalization

COVID-19

COVID-19COVID-19

66 6

PAINPOINTPAINPOINT PAINPOINT

AI algorithm to determine if the
patient´s health will be at risk if

the treatment is postponed.

SOLUTION

Rehab services need to shut down for 
reducing the virus spread and also due to 

lack of human resources. 

Treatments are postponed during the 
pandemic. Patients with leukemia need 

to have frequent hospital visits for 
treatment.

Postponement of follow up visits. 
Patients who had CLL 

and AML usually need to
follow up frequently. Most of these 

visits are delayed or postponed due to 
COVID - 19.

SOLUTION

AI Virtual rehabilitation 

Telemedicine

Phone appointments to follow
up patient to check the

symptoms of relapse or COVID-
19 infection.

SOLUTION
Digitalization Digitalization Digitalization

COVID-19COVID-19 COVID-19

Leukemia home test kit
Home kit to carry out a complete blood

count and peripheral blood smear.

Medical device 

companies
Produce solutions to painpoints 

including healthcare objects

or components used

Using technologies like mixed
reality, AR/VR for encouraging and

motivating patients for doing
exercise and other therapy.

Leukemia patients are at 
high risk due to immun-

odeficiency. Frequent visits 
to hospitals becomes risky.

*Source

*Source

*Source

PAINPOINT

PAINPOINT

PAINPOINT

COVID-19

PAINPOINT

*Source

*Source

*Source

*Source
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Biomarkers for early 
diagnosis

Biomarkers could be used to detect
early growth of tumors

*Source

*Source

Digital diagnostic 
assistant

AI combined with supercomputer analysis
helps doctors better categorize blood
cancer types and advises them with

appropriate treatment

*Source

Digitalization

3

Patient is at home and she is having flu like symptoms and she rests in bed

SOLUTION
Automation

Target patient - specific leukemic stem
cell based on active enhancer fused
with florescence gene technology

Clinical innovation

SOLUTION 

Disclaimer: The Disease Pathways Framework 
could be used to elaborate on various diseases. 
The various pain points, solutions, and statistical 
data are examples only and cannot be taken as 
recommendations for the reader.

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