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Renal replacement
therapy projected to

double to 5·4 million

patients by 2030
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enzyme 2 
(receptor of SARS-CoV-2 in 
kidneys)

PANDEMICPANDEMICCOVID 19Stage 1
With normal or high GFR 

(GFR>90 mL/min)

Stage 2
Mild CKD

(GFR = 60-89 mL/min)

Stage 3A
Moderate CKD

(GFR = 45-59 mL/min)

Stage 5
End Stage CKD

(GFR<15 mL/min)

Stage 3B
Moderate CKD

(GFR = 30-44 mL/min)

*GFR -Glomerular filtration Rate 
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STAKEHOLDERS

CKD is a type of kidney disease 
in which there is a gradual loss 
of kidney function over a 
period of three month and 
more. Initially there are 
generally no symptoms; later, 
symptoms may include leg 
swelling, feeling tired, 
vomiting, loss of appetite and 
confusion. 

CKD is usually caused by other 
conditions that put a strain on 
the kidneys. This could be high 
blood pressure, diabetes, high 
cholesterol, kidney infections, 
polycystic kidney disease, 
etc…

THROUGH THIS CAREPLAN WE 
HIGHLIGHT DATA FROM

A COLLECTION OF

56
painpoints

77
respective
solutions

are connected to

different stakeholders
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STAKEHOLDERS

PRENATAL
LOCATION
In a doctor’s office

STAKEHOLDERS

PREVENTION
OUTSIDE
For control in the doctor’s office

STAKEHOLDERS

SYMPTOMS
OUTSIDE
Resting at home

STAKEHOLDERS

DIAGNOSIS
OUTSIDE
Initial Observation/control

STAKEHOLDERS

TREATMENT
OUTSIDE
General treatment recommendations 

are given

STAKEHOLDERS

FOLLOW-UP
OUTSIDE
Daily Life

Intern

Chronic Kidney Disease

PAINPOINT

.

SOLUTION

Digitalization

Smart glucose monitor
Wearables to monitor the blood 
glucose regularly and send data 

automatically over a cloud 
platform to the doctor that can 
control required insulin through 

IoT.

PAINPOINT

Patient not having a 

healthy diet and 

drinking not enough/ 

too much water per 

day.

SOLUTION

Digitalization

Smart water bottle
Bottle that vibrates to 
remind the patient to 

drink, and can be 
even connected to an 
app to measure the 

water consumed per 
day and suggesting 

improvement 
measures

PAINPOINT

SOLUTION
Digitalization

3

Patient does not 

check his weight 

daily to monitor 

his kidney 

function.

PAINPOINT

Chronic kidney disease, even 

when mild, contributes to the 

high risk of adverse pregnancy 

outcomes, including increased 

risks of preeclampsia, preterm 

delivery, and small-for-

gestational age (SGA)neonates

SOLUTION

Sensing

Non-invasive wearable BP 
monitoring

High BP & protein in urine are key 
factors responsible for 

preeclampsia. A flexible and 
stretchable piezoresistive sensor/ 
tactile force sensor placed on the 

wrist monitors BP 24/7

Periodic renal function test to be 

done. Pregnant women are afraid 

to visit the diagnostic centers/ 

hospitals.

SOLUTION

Sensing & 
Automation

Smartphone powered CKD 
Home test kits 

User-friendly test kits to measure 
the albumin: creatine levels in 
urine and results to be sent to 

hospital via app by taking photos 
of test strips

PAINPOINT

SOLUTION
Clinical

Innovation & 
Digitalization

Pregnant women with CKD are at 

high risk of maternal and fetal 

complications

Pregnant woman Physician

2 2
Pregnant women have polycystic kidney disease & a history of 
diabetes, hypertension. 

1

Mini portable 
ultrasound (US) at 

home 
User-friendly, cost-

effective portable mini-
US system at home, 
enabled with IOT for 
remote monitoring

Patient has an unhealthy lifestyle (smoking, nutrient deficiencies, no physical 

exercise)

PAINPOINT

Patient can't face the problem of 

his high blood pressure. He 

doesn't go to the regularly check-

ups.

SOLUTION

Digitalization

Wearable non-invasive BP 
monitoring devices

convenient and easy way. 
Warnings or alerts could be sent 

to the patient`s doctor or 
hospital in case that abnormal BP 

levels are recorded.
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Diabetes mellitus is a risk factor 

for developing a nephropathy. 

Oftentimes blood glucose is not 

well controlled.

Smart tattoo for
monitoring

albumin levels
Smart tattoo 
sensors to be 

painted on the skin 
which change color 

as the level of 
albumin falls 

detecting kidney 
failure.

PAINPOINT

Not following instructions on 

over-the-counter medications, 

taking excessive amount of pain 

killers. (especially Ibuprofen)

SOLUTION

Automation

Dose-box
Special Box that is 
locked and only 

opens with a precise 
drug amount on 
specific times for 
regulated doses 

SOLUTION

Digitalization

Medication dosage 
monitoring app
App that connects 

pharmacy to 
physicians so that 
physicians can be 
notified when a 

patient exceeds a 
certain limit of buying 

OTC drugs.

Patient
General

practitioner
Diabetologist

Cardiologist

PAINPOINT

.

SOLUTION

Process 
Innovation

PAINPOINT

Patient is confused about which 

specialist he/she should visit 

(general practitioner, 

cardiologist, nephrologist, 

endocrinologist, etc.)

SOLUTION

Digitalization

1

The patient might have chest 

pain, shortness in breath and 

think it's a COVID-19 symptom, 

while he is experiencing CKD 

symptoms (edema, anemia).

Standardized workflow
Defining a clear workflow after 

ruling out the possibility of covid 
infection by suggesting other 

possible disease tests.

Find the doctor app
App that analyzes patient 
symptoms to find suitable 
department in the nearest 

hospitals along with respective 
doctor details and appointment 

calendar..

Patient suddenly feels weight loss, muscle cramps, increased need to pee, 

difficulty in sleeping etc. So, decides to visit general practitioner.

PAINPOINT

.

SOLUTION

Clinical  
Innovation

Miniaturized POC
A miniaturized POC/ 

Biochemical MEMS device can 
be used to detect the urinary 

substances in the blood

PAINPOINT

Patient has a history of cardiac 

disease. He has swollen lags and 

shortness in breath. He attributes 

the disorders to his heart disease 

and the progressive CKD is 

overlooked.

SOLUTION

Digitalization

Valvular heart disease 
diagnosis

Echocardiogram transducer 
connected to smartphone or 

tablet for diagnosis of valvular 
heart disease. 

Patient complains of severe 

itching because the excretion of 

urinary substances is reduced, 

and they linger in the blood.

PAINPOINT

.

SOLUTION

Sensing

The shift in the pH-value leads to 

an increase of potassium in the 

blood which can cause 

arrhythmia and lead to death

Potassium indicator
Biochemical sensor 

detecting the 
potassium ions in 
blood. And alert is 

sent to doctor when 
levels raise.

Patient General
practitioner

The Family

Patient was advised to take blood test, urine test and scan for assessing the 

working condition of kidneys.  

The Family General
practitioner

Radiologist

PAINPOINT

The need to see several 

specialists in case of having 

other issues is exhausting for 

elderly people.

SOLUTION

Digitalization

Virtual consultation app
This app could schedule online 
consultation appointments and 

get checked online through 
app video call using sensors, 

camera, temperature 
measurement, etc.

.

SOLUTION

Digitalization

Due to the lockdown patients are 

afraid of going to the hospital 

due to the infection risk and do 

not take the tests.

Ambulance app
This app could locate the 

nearest ambulance providing 
the required medical test 

service to your home and book 
the same

PAINPOINT

.

SOLUTION

Automation

Interpretation system
Using Deep learning and AI/ML 
models to predict and suggest 
the possibilities of explanation 
/ interpretation of the images

PAINPOINT

Chronic kidney disease leads to 

lower production of erythropoietin 

which stimulates the production 

of erythrocytes. Anemia leads to 

e.g., shortness of breath which 

affects the patient in his daily 

life.

SOLUTION

Clinical 
Innovation

Erythrocyte Count 
Determination

Through non-invasive 
optic methods

The findings of the x-ray and 

sonography cannot be clearly 

interpreted.

PAINPOINT

.

SOLUTION

Automation

Blood sample 
handling systems/ 

bots
Automation of the 
handling of blood 

samples, usage of QR 
codes to uniquely 
identify samples
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PAINPOINT

Patient cannot urinate and 

placement of a catheter is 

refused or not possible to take 

some urine for a test.

SOLUTION

Clinical 
Innovation

Wireless nanobot based 
catheter

Instead of wired/ tube-based 
catheter placement via urinary 
tract, wireless nanobot based 
catheter, whose movement is 

controlled by the doctor
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A sampling error or mixing up of 

blood can lead to an incorrect 

diagnosis.

Patient Nephrologist Surgeon

Depending upon the patient condition, the treatment would be dialysis, drug 

treatment or a transplant. 

PAINPOINT

.

PAINPOINT

Patient forgets to take his 

medicine. Blood pressure isn't 

under control.

Depending upon the dialysis 

types, patient may have side 

effects (itchy skin, peritonitis, 

infections)

SOLUTION

Digitalization

Smart blood pressure 
monitor

App that integrates with 
wearables to monitor the blood 
pressure readings regularly and 
send data automatically over a 
cloud platform to the doctor as 
well as gives reminders to take 

medication. 

SOLUTION

Digitalization

Patient specific digital 
twin (PDT)

By creating patient specific DT, 
simulations preformed to 

know the side effects/risks 
caused by treatment 

PAINPOINT

Patient is not having a healthy 

and nutritious diet in lifestyle.

SOLUTION

Sensing

Eating habit 
sensing

Analysis of Eating 
Habits Using Sound 
Information from a 
Bone-Conduction 

Sensor 

SOLUTION

Digitalization

Diet monitor
App communicating 
with nutrient intake 

sensor, providing 
daily 

recommendations on 
nutritional 

supplements.

PAINPOINT

Patient is not able to avoid 

nicotine due to addiction but its 

harmful during treatment.

SOLUTION

Sensing

Smoking sensors
Two armband sensors 

to detect smoking 
motions

PAINPOINT

Shortage of donors, and patient 

waits for months or years for a 

transplant.

3D printed kidney
3D bio-printed human 

kidney to tackle 
shortage of donors 
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PAINPOINT

SOLUTION

Digitalization

6

Hospital management 
system

The patient can book 
appointments and 

isolation beds in advance 
through the app by 
checking vacancy.

Shortage of isolation beds due to 

Covid pandemic, thus problem in 

giving treatment. 

SOLUTION

Clinical 
Innovation

Patient General 
practitioner

Regular check-ups to have a look over the given treatment, dietary management, and 

monitor LDL for improvement.

PAINPOINT

Difficulty in following a strict 

balanced and nutritious diet.

PAINPOINT

.

SOLUTION

Digitalization

Due to the lockdown patients are 

afraid of going to the hospital 

due to the infection risk and do 

not take the tests.

Cleaning bot
A new robot could 
make disinfecting 

hospitals safer and 
more effective by 

using UV-C light to kill 
microorganisms 

SOLUTION

Digitalization

Medical Check-up 
Apps 

Telemedical app could 
help in scheduling 
appointment with 

doctors and ordering 
the prescribed 
medicine for its 

delivery using drone 
technology

SOLUTION

Automation

Nutrition and 
Dieting apps

Daily 
recommendations on 
meals are sent to the 
app user to maintain 
strict nutrition & diet

PAINPOINT

Difficulty adapting due to weak 

immune system.

SOLUTION

Clinical 
Innovation

Immunity boost
Use of opto-genetics 

to boost immune 
system levels
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PAINPOINT

.Lack of exercise and movement 

due to COVID-19 lockdown.

SOLUTION

Digitalization

Digital fitness app
Personalized virtual fitness classes 

and home-workout plans according 
to body parameters. It can be 

integrated with smart watch to track 
daily activities, real-time pulse and 

heart rate etc.

PAINPOINT

Nurse cannot do check-up at 

home. The tests are done in the 

laboratory

SOLUTION

Digitalization

Self-urine test
Connecting the self-urine test 

to a mobile application by 
scanning the result sheet and 

using image recognition 
techniques to display the 

result based on the color of 
the test results, etc.

PAINPOINT
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Laboratory 
personnel

Intern

PANDEMICCOVID19

PAINPOINT

General practitioner is not able to 

check the kidney function of his 

patient quickly before prescribing 

pain killers. No POC-diagnostics.

SOLUTION

Process
Innovation

Patch sensor
Sweat urea nitrogen 

determination via 
patch on the skin
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