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MULTIPLE SCLEROSIS

FACTS AND FIGURES

SYMPTOMS INCLUDE
PAIN FROM SPASTICITY

BLURRED VISION

WEAKNESS

ATAXIA AND TREMOR

BLADDER DYSFUNCTION
FATIGUE

Women

approximately
2_3 times
more
affected

than
men’

Estimated number of people living
with Multiple Sclerosis worldwide

in2020: 2.8 million?

f a
United Kingdom has the highest death

rate: 2.08 deaths per 100,000 in 20193
N J

Total economic burden PR
of Multiple Sclerosis RISKFACTORS
in the United States in @ Vitamin-D deficiency

2019 was $85.4 billion, @ Epstein-Barr virus infection

e @ Cigarette smokin
including $63.3 billion ® Fagmilg istors g
in direct medial costs* \_ J

Age - standardised

Multiple
Sclerosis
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per 100,000

2019°
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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 Al, Io0MT, AR/VR,
biosensors, nanorobotics and
smart wearable technologies.

THROUGH THIS CAREPLAN WE
HIGHLIGHT DATA FROM
A COLLECTION OF

35

painpoints

connected to
different stakeholders

Solution categories

Existing in healthcare
sector

Ongoing research in
healthcare

Futuristic solution
(may or may not be
implemented)

Disclaimer:

This publication on the multiple
pathway framework was updated
on 06.09.2022. 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.

sclerosis

IMR fingerprinting (SHS): The product is not for sale in the
U.S. Its future availability cannot be guaranteed.

PADVIA Centaur sNfL (SHS): This product is under
development and not commercially available. Its future
availability cannot be ensured.
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Scenario: Pregnant woman in the garden

STAKEHOLDERS

Pregnant woman Family
Possibly affected by Encourages and helps

General practitioner

health issues that could patient to take care of her medical problems, initiates
harm the health of her health. diagnosis and treatment.
unborn child.
& i,
%,

Obstetrician Hospital administration Pharmaceutical
Provides medical care Redefines hospital workflow in companies
related to pregnancy and order to deliver efficient and Take care of research,

high-quality care across all
patient services.

childbirth. production, marketing and

distribution of medications.

A pregnant woman suffering from gestational diabetes practices gardening.
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Maternal diabetes (pregestational or Maternal obesity in pre-pregnancy

Provides care related to general Maintains a healthy
lifestyle by exercising and

eating a balanced diet.

€©) PREVENTION

Scenario: Woman running in the park
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Patient

POy
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Supports patient in taking
care of him- or herself.

General practitioner
Aduvises the patient to
maintain a healthy

lifestyle.
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MULTIPLE SCLEROSIS

Ministry of Health Tech. startups
Educates the public on Manufacture
preuventive measures. devices for different
applications with innovative
technologies.
]
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Multiple Sclerosis in the offspring.t

gestational) increases the risk of

A\

SOLUTION
Clinical innovation

ENoninuasiue continual
glucose monitoring

Screening for diabetes in
early pregnancy, using a
highly integrated
noninvasive continuous
glucose monitoring watch
that can send alerts.2

3
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~N

period is a risk factor for MS in
children.?

of MS in the unborn child.®

Late initiation of prenatal care
during pregnancy might increase risk

SOLUTION

Digitalization & Sensing

@ loT and wearable
based maternal and
fetal monitoring

An loT based device to provide
ubiquitous maternal health
monitoring during pregnancy
and fetal risk assessment using
wearable fetus monitoring to
ensure well being of the
mother and the child.®”

Sources:

1. Nielsen, N. M., Gortz, S., Hjalgrim, H., Rostgaard, K., Munger, K. L., Ascherio, A., Magyari, M., Stenager, E., & Frisch, M. (2021). Maternal diabetes and risk of multiple sclerosis in the offspring: A Danish nationwide register-based cohort study. Multiple Sclerosis Journal, 27(11), 1686-1694. https://doi.org/10.1177/1352458520977120
factors and risk of multiple sclerosis. Epidemiology (Cambridge, Mass.), 20(4), 611-618. https://doi.org/10.1097/EDE.0b013e31819ed4b9

ring-that-monitors-your-vitamin-d-levels/

(2021). Multiple Sklerose: Klinik, Diagnostik und Therapie. Kohthammer Verlag.
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E’Digital therapeutics

A comprehensive approach
using wearables, digital
platforms and tele-coaching
can help to significantly lose
weight and adhere to a
healthier Lifestyle.*

4 JE—

[ PAINPOINT )

1

[ PAINPOINT A

Vitamin D deficiency has been
associated with an increased risk of
developing Multiple Sclerosis. Most
people are unaware of their Vitamin
D levels, and usually have lower
Llevels than recommended.**
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Digitalization
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*Vitamin D tracker

App to estimate the Vitamin
D levels by keeping track of
all the doses of Vitamin D
from the sun or supplements.
It calculates the amount of
sun exposure and supplement
intake and sends
notifications according to the
target requirements.!213

3

PAINPOINT

Due to lockdown, sunlight exposure
is reduced, resulting in low Vitamin
D levels of the mother. This might
put the child at a higher risk of
developing MS in adulthood.®

Exposure to Epstein-Barr virus
(EBV) after early childhood is a
risk factor for MS.1¢

. J

SOLUTION
Sensing

E Vitamin D sensing
bands

Vitamin D monitoring sensors
can be used to make pregnant
women aware of their vitamin
D levels, based on which
supplement intake can be
initiated.**°

58. Collazo, I. M. (2022, June 10). Exercise and multiple sclerosis. Mayo Clinic. Retrieved September 6, 2022, from https://www.mayoclinic.org/diseases-conditions/multiple-sclerosis/expert-answers/exercise-and-multiple-sclerosis

SOLUTION
Clinical Innouation

@ EBV vaccine

A vaccine that could prevent or
reduce the severity of infection
with EBV, could also reduce the
incidence of EBV-associated
malignancies and autoimmune
diseases like MS.17

41. Treatment Multiple Sclerosis. NHS . (2022, March 22). Retrieved September 6, 2022, from https://wwuw.nhs.uk/conditions/multiple-sclerosis/treatment/
Verywell Health. Retrieved September 2, 2022, from https://www.verywellhealth.com/the-immune-system-and-multiple-sclerosis-5208473

A woman in her mid-30s is running in a sunny park, maintaining a healthy
lifestyle and increasing her natural intake of vitamin D.
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MS risk in ever smokers is about 50%
higher than in never smokers, and,
among smokers, it increases with
smoking duration and intensity.'*
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* Quit smoking digital
adviser

Software platform to support
efforts to quit smoking
(features to reduce stress, for
distraction and goal-tracking
and so on).1415
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A family history of MS puts the
patient into higher risk of disease
development. There are no
sufficient and publicly available
tools for documentation of family
health history that can be shared
between healthcare providers.!? y

.

SOLUTION
Digitalization

R
Qlor o

o

*Family health history

collection and risk
stratification support tool

A patient centered family health
history computerized collection
tool with included clinical
decision support for patients and
providers on prevention
strategies and education support
for collecting family health
history.*?

6. Sarhaddi, F., Azimi, I, LabbaF, S., Niela-Vilén, H., Dutt, N., Axelin, A., ... & Rahmani, A. M. (2021). Long-term loT-based maternal monitoring: system design and evaluation. Sensors, 21(7), 2281. DOI: https://doi.org/10.3390/s21072281
11. Ascherio, A., Munger, K. L., & Liinemann, J. D. (2012). The initiation and prevention of multiple sclerosis. Nature reviews. Neurology, 8(11), 602-612. https://doi.org/10.1038/nrneurol.2012.198
https://www.who.int/europe/news/item/14-02-2021-meet-florence-who-s-digital-health-worker-who-can-help-you-quit-tobacco
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Disease pathway analysis with painpoints and solution examples

© SYMPTOMS

Scenario: Patient experiencing symptoms
in the office
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Patient Family

General practitioner

Shows early unspecific Encourages patient to seek Educates patient on
neurological symptoms help when symptoms arise. symptoms and refers to a
specialist.

® POy
Y 1IN

2 2

Neurologist Ministry of Health Specialized center

Checks the medical Educates the public on Specialized centers can
history of the patient and recognizing symptoms. identify an individual with
Looks for any signs of MS and educate the patient

neurological damage. about the consequences.

The patient is experiencing early symptoms such as vision problems, fatigue
and weakness during her normal workday.

1

[ PAINPOINT |

In the early stages, some patients are
not familiar and don’t know how to
deal with the symptoms of MS like
fatigue, weakness, dizziness, bladder
and bowel dysfunction or gait

disturbances.
J
SOLUTION SOLUTION
Digitalization Sensing
T
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*Online awareness *Wearable inertial

campaigns sensors

These can raise awareness
about the disease and the
symptoms; they are targeted
at risk groups.2°

Wearable inertial sensors are highly
sensitive to gait disruptions, even in
early MS, and offer a Llinear trend
parameter of gait deterioration that
can be used as a surrogate marker of
motor fatigue.2122
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In about 90% of patients, MS begins
with a relapsing course. It might be
difficult for patients and doctors to

Around 70% of MS patients will
develop optic neuritis or other eye-
movement abnormalities — often as a

detect and classify early symptoms first symptom of Ms.*
and stages of MS, respectively.?
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* Eye tracking devices

9 loT-enabled wearable sensor
combined with Al

It detects the onset of MS using a
biomarker and sends real-time data to
the HCPs. Al integrated into the
storage platform used by HCPs could neurodegenerative
support in classifying the stage of MS diseases. Adding Al can
in patients.2* help to identify and
predict impairment more
accurately and faster.26

Eye tracking to measure
eye mouement is a widely
used method to identify

4 5 T
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Symptoms of MS can be confused

A patient showing symptoms might
with other neurological disorders.

not want to go for a check-up due to
risk of COVID-19 infection.

\. J \. J
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* Teleconsultation

Video consultation with specialist
for remote diagnosis and care.?

E ML-based prediction
model

Using ML, possibility of the
symptoms indicating MS could be
identified based on previous
patient data sets.?”

2. Chang, T, Li, H., Zhang, N., Jiang, X, Yu, X,, Yang, Q,, ... & Chang, L. (2022). Highly integrated watch for noninvasive continual glucose monitoring. Microsystems & nanoengineering, 8(1), 1-9. https://doi.org/10.1038/s41378-022-00355-5
7.Das, S. (2020). Wearable Fetus Monitoring: An IoMT Approach. Journal of Scientific Research, 64(2). DOI:10.37398/JSR.2020.640253
12. Best vitamin tracker and mineral tracker app. CareClinic. (n.d.). Retrieved September 6, 2022, from https://careclinic.io/vitamin-and-mineral-tracker/
16. Bjornevik, K., Cortese, M., Healy, B. C., Kuhle, J., Mina, M. J,, Leng, Y., Elledge, S. J., Niebuhr, D. W., Scher, A. I, Munger, K. L., & Ascherio, A. (2022). Longitudinal analysis reveals high prevalence of Epstein-Barr virus associated with multiple sclerosis. Science (New York, N.Y.), 375(6578), 296-301. https://doi.org/10.1126/science.abj8222
19. Wy, R. R, Orlando, L. A., Himmel, T. L., Buchanan, A. H., Powell, K. P., Hauser, E. R., Agbaje, A. B., Henrich, V. C., & Ginsburg, G. S. (2013). Patient and primary care provider experience using a family health history collection, risk stratification, and clinical decision support tool: a type 2 hybrid controlled implementation-effectiveness trial. BMC family practice, 14, 111. https://doi.org/10.1186/1471-2296-14-111
24. Nasser, N., Emad-ul-Hag, Q., Imran, M., Ali, A., Razzak, ., & Al-Helali, A. (2021). A smart healthcare framework for detection and monitoring of COVID-19 using loT and cloud computing. Neural Computing and Applications, 1-15. https://doi.org/10.1007/500521-021-06396-7
Systematic Review. Acta informatica medica : AIM : journal of the Society for Medical Informatics of Bosnia & Herzegovina : casopis Drustva za medicinsku informatiku BiH, 24(4), 286-292. https://doi.org/10.5455/aim.2016.24.286-292
biomedical engineering, 3, 56-66. https://doi.org/10.1016/j.cobme.2017.11.001

O DIAGNOSIS

Scenario: Patient at the radiology
department
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Patient Family Radiologist
Gets examined by a Encourages patient to get Performs diagnostic tests
Neurologist and examined. like MRI, CT, PET scans
Radiologist. and interprets them.

2

Neurologist
Performs neurological
examination and diagnoses
the patient’s disease
condition.

Nurse Tech. startups
Takes patient history and Manufacture
details about physical devices for different
conditions. applications with innovative
technologies.

After a neurological exam, the patient undergoes MRI scanning to examine
the brain and spinal cord.
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Patients do not easily have access to

: ve a - The huge variety several hundred
or understanding of their diagnosis genes correlated with the onset of
and treatment plans. There is no MS makes understanding the
sufficient exchange of information disease and developing new
between patients and care providers. therapy options very difficult.3
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* Patient portal for MS EBioinformatics and integrated
patients and HCPs proteomics/metabolomics

The portal integrates a cross-
institutional MS case record which
can be accessed by various HCPs in
MS care and by patients. It would
implement clinical pathways in a
manner which is comprehensible for
patients.?®

There are no protein markers approved
for MS. New approaches are being
developed through bioinformatics,
proteomics or gene expression
analyses, to help understand the
underlying pathogenic mechanisms.
Based on this knowledge, new
biomarkers and drug targets can be
found leading to new treatment
solutions and personalized medicine.3!

3 4
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The complexity of MS requires a huge
amount of MRI data. However,
conventional mapping methods are
relatively time - consuming and
typically measure only one tissue

Conventionally,  physicians  and
radiologists rely on experience and
manual pattern recognition when
evaluating MRI images, which could be
time-consuming and prone to error.

croperty at a time. ) \ y
SOLUTION SOLUTION
Clinical Innovation Digitalization
210
181
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* MR Fingerprinting *AI supported imaging
(MRF) @
MRF is a new approach to Al algorithms can help

MRI scanning measuring significantly to evaluate MRI
multiple tissue properties in scans with improvements in the
a single, time-efficient detection and segmentation of
acquisition - enabling lesions, early detection of
clinicians to make more disease and prognosis for MS

reliant assessment of tissue patients, thereby reducing the

characteristics and time taken for image analysis
lesions.3233 by radiologists.3435
( )

PAINPOINT

Ms diagnosis usually relies on MRI
scans and oligoclonal
immunoglobulin G bands. The need
for reliable biomarkers found in CSF
and blood is high.

\. J
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Clinical Innouation

Neurofilament Light Chain
(sNfL) assay ®

sNfL is a laboratory marker of
neuronal damage in MS. The assay
may function as a simple highly
standardized blood test to
prognosticate the risk of MS
disease activity from the earliest
stages of the disease.367

3. Morea, M., Miu, N., Morea, V. F., & Cornean, R. (2013). Maternal obesity - a risk factor for metabolic syndrome in children. Clujul medical (1957), 86(3), 259-265.
8. Munger, K. L., Aivo, J., Hongell, K., Soilu-Hénninen, M., Surcel, H. M., & Ascherio, A. (2016). Vitamin D status during pregnancy and risk of multiple sclerosis in offspring of women in the Finnish Maternity Cohort. JAMA neurology, 73(5), 515-519. d0i:10.1001/jamaneurol.2015.4800
13. dminder Tracking Your Vitamin D. dminder iphone & ipad app. (n.d.). Retrieved September 6, 2022, from https://dminder.ontometrics.com/

38. Voigt, 1., Inojosa, H., Dillenseger, A., Haase, R., Akgiin, K., & Ziemssen, T. (2021). Digital Twins for Multiple Sclerosis. Frontiers in immunology, 12, 669811. https://doi.org/10.3389/fimmu.2021.669811
43. Fields, T. R. (2021, May 8). Steroid side effects: How to reduce corticosteroid side effects. Hospital for Special Surgery. Retrieved September 6, 2022, from https://www.hss.edu/conditions_steroid-side-effects-how-to-reduce-corticosteroid-side-effects.asp
47. Hairston, S. (n.d.). Sliding scale therapy: What it is and how to get it. OpenCounseling. Retrieved September 6, 2022, from https://blog.opencounseling.com/sliding-scale-therapy-what-it-is-and-how-to-get-it/
51. Wilson, D. (2017, February 27). Benefits of music therapy for MS. Multiple Sclerosis News Today. Retrieved September 5, 2022, from https://multiplesclerosisnewstoday.com/faith-of-the-mustard-seed-a-column-by-debi-wilson/2017/02/27/the-benefits-of-music-therapy-for-ms/
55. Maq, K., Suh, J,, Garrison, K., Fernandez, J., Lerner, A,, Shiroishi, M., Amezcua, L., & Liu, B. (2011). An Automatic Multiple Sclerosis Lesion Tracking Tool for Longitudinal MRI Studies. Radiological Society of North America 2011 Scientific Assembly and Annual Meeting. http://archive.rsna.org/2011/11008154.html
59. Sparaco, M., Lavorgna, L., Conforti, R., Tedeschi, G., & Bonavita, S. (2018). The Role of Wearable Devices in Multiple Sclerosis. Multiple sclerosis international, 2018, 7627643. https://doi.org/10.1155/2018/7627643

© TREATMENT

Scenario: Patient receiving treatment at
the hospital
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Patient Family Neurologist
Receives treatment from Ensures that the patient Decides the appropriate
the specialists. follows correct treatment Line of treatment.

instructions.

Pharmacy
Provides necessary drugs to
slow down the disease
progression.

Tech. startups
Manufacture devices for
different applications with

innouative technologies.
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Doctor gives injectable disease-modifying therapy in order to speed the
recovery of the attacks, reduce the inflammation and improve immunity.

1) 2
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MS is a highly heterogeneous disease
with large inter-individual
differences in disease course. A “one
fits all” treatment plan is therefore
insufficient in providing the best
possible care for each patient.

For treating relapsing-remitting MS,
disease-modifying drugs are
available. Due to the complex
distribution of Llesions, it is
difficult to evaluate the effect of
treatment with common Llow-
dimensional models.

\. J \. J
VvV
SOLUTION SOLUTION
Digitalization Digitalization
i i
o] o]
EDeep phenotyping and * Al based models
digital twins

Deep phenotyping is the
comprehensive analysis of
phenotypic traits. Using this data, a
digital twin paired to the patient’'s
characteristics can be created which
can be used to simulate multiple
treatment methods. This helps in response to treatment with
determining a more personalized and disease-modifying  drugs
effective care. 383° for MS.“°

Al-based model surpass the
accuracy, sensitivity, and
specificity of the best
conventional model, when
it comes to detecting brain
alterations occurring in

3 4
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None of the approved medications
slow down or prevent disease
progression in  patients  with
secondary progressive MS (SPMS) or

Corticosteroids used in treatment of
acute attacks of MS can have
various side effects like body fluid

Receives rehabilitation
services from providers.

O REHABILITATION

Scenario: Patient exercising at the
rehabilitation center
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33

Patient

U

Physiotherapist

Helps patients enhance and
restore functional abilities
through physical exercises.

@
& é
Supports patient in gaining

strength and slowly
returning to normal Life.

Family Cognitive therapist
Helps patients understand the
thoughts and feelings that
influence their behavior and
thought processes.

Tech. startups
Manufacture different
devices that can be used in
rehabilitation.

(B
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Patient exercises during rehabilitation to improve physical ability and regain

mobility after a relapse.

1)
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Therapy and rehabilitation costs are
not always covered by health
insurance making it difficult for
some people to get access to
comprehensive therapy.

\. J
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Process Innovation

*Income based payment

model

It helps patients to pay for
therapy or rehabilitation
based on their income.*”

3
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Patients with MS can also suffer
from psychological issues and need
to adapt their surroundings to the

2/
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Muscle spasticity can interfere with
ambulation, work or self-care in MS
patients.
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He® R

Qlor e
XN

*Exoskeleton system for
lower Limb support

An exoskeleton wearable brace
support with a computer-based
control system, and motion
sensors to aid in regaining
strength.84°

4
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Some patients have problems to
attend therapy sessions due to bad
infrastructure or disease-related

primary progressive MS (PPMS), retention, Insomnia and mood existing abilities.™ e
resulting in progressive worsening of swings.*®
Eunctional mobility.* ) \ y \ y \ y
SOLUTION SOLUTION SOLUTION SOLUTION SOLUTION
Digitalization Digitalization & Sensing Process innovation Process innovation Digitalization
030 030
101 101

* AR/VR

E loT based edemeter
wearable

AR/VR  provides  visual, Continuous monitoring of body

auditory, and somatosensory fluid retention and sending
stimuli to progressively track alerts through loT if attention is
the effectiveness of medication required.**

based on the patient’s response
to stimuli.?

5 6 JE 3
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Treatment for MS can weaken the
immune system, which increases the
patient’s risk for multiple kinds of
infections.*s

Due to isolation or quarantine,
patient is unable to visit the
pharmacy for medications.

\. J \. J

SOLUTION SOLUTION
Sensing Process innovation

E Wearables white cell Subscription based
counter medication delivery

Wearables could be used to detect
low white blood cell counts — an
indicator for decreased
immunity.“¢

Medications get delivered by the
pharmacy periodically.

Lifestyle coaching can help
patients to accept and handle
the challenges they face, e.g.,
muscle weakness, sensory rhythmic beat.5!
disturbances, fatigue etc.

5
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Due to the long disease course,
patients eventually lose the

18. Taber, P., Ghani, P., Schiffman, J. D., Kohlmann, W., Hess, R., Chidambaram, V., Ki
21. Miiller, R., Hamacher, D., Hansen, S., Oschmann, P., & Keune, P. M. (2021). Wearable inertial sensors are highly sensitive in the detection of gait disturbances and fatigue at early stages of multiple sclerosis. BMC neurology, 21(1), 1-8. https://doi.org/10.1186/s12883-021-02361-y
26. Technology. C. Light Technologies. (n.d.). Retrieved September 2, 2022, from https://wwuw.clighttechnologies.com/technology
30. Didonna, A., & Oksenberg, J. R. (2017). The genetics of multiple sclerosis. Exon Publications, 3-16. https://doi.org/10.15586/codon.multiplesclerosis.2017.ch1
34. Eichinger, P., Zimmer, C., & Wiestler, B. (2020). Al in Radiology: Where are we today in Multiple Sclerosis Imaging?. K in der Radiologie: Wo stehen wir in der MS-Bildgebung?. RoFo : Fortschritte auf dem Gebiete der Rontgenstrahlen und der Nuklearmedizin, 192(9), 847-853. https://doi.org/10.1055/a-1167-8402
37. Siemens Medical Solutions USA, Inc. (2022, March 24). Siemens Healthineers receives FDA Breakthrough device designation for SNFL test in multiple sclerosis. Siemens Healthineers. Retrieved September 6, 2022, from https://www.siemens-healthineers.com/en-us/press-room/press-releases/snfl-breakthrough-device-designation
42, Virtual reality treatment for multiple sclerosis. Physiopedia. (n.d.). Retrieved September 6, 2022, from https://www.physio-pedia.com/Virtual Reality Treatment_for_Multiple_Sclerosis
46. Rutgers University researchers develop a wearable device for counting blood cells. Dr. Hempel Digital Health Network. (2018, August 17). Retrieved September 6, 2022, from https://www.dr-hempel-network.com/digital-health-technolgy/wearable-device-for-counting-blood-cells/
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3D immersive games for an
interactive and low-cost full body
rehabilitation can induce
motivation in patients with
prolonged illness.52
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* Tele-coaching

Tele-coaching helps patient

everywhere, leading to more
frequent sessions to handle
the progression of MS better.
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A lot of data is generated by
different therapists (e.g.,
physiotherapist, cognitive therapist)
and can be difficult to manage.
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By using cloud storage, data from
different therapists can be easily
transferred to patient’s database.53

Innovation Think Tank

Proactively drive innovation to improve human Llife

Scenario: Patient at home

STAKEHOLDERS

%

€ FoLLOW-UP

Patient Family Neurologist
Attends appointments to Reminds and encourages Evaluates the effect of
track the progression of the the patient to attend therapy on the disease

disease.

Palliative care center
Improue the patient’s quality
of life by providing relief
from symptoms, pain and
stress.

follow-up appointments.

Pharmacy
Provides necessary drugs to
slow down the disease
progression.

course.

Radiologist

Tracks the patient disease
progression through MRI

scans.

Patient lives with the disease and has to adapt to the consequences of the

disease course.
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The course of the disease in a single Most
person can vary significantly over
time also considering the number and
size of inflammatory Llesions. This
makes  judgements about the
progression of MS difficult.

\

patients with relapsing/
remitting MS (RRMS) can experience
a steady deterioration in function
and a progression to secondary
progressive MS (SSMS).¢
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* FLAIR imaging EAI based progress *ARIVR based
tracking tool in MRI education
FLAIR image fusion for Progress tracking plug-in Virtual interactive

education with AR/VR
to make the patient

as an additional feature
within MRI system that
automatically tracks the aware of the severity
progression and compares and progression of the
the patient’'s MRI scan disease.

images over time. This

helps clinicians assess the

treatment response.*s

follow-up in MS patients
allows for faster and more
precise patient care and
has better specificity for
detecting changes in lesion
load and volume.5*
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MS patients benefit from at least 30
minutes of physical activity three
days a week. However, due to
potential progression of the disease

MS is a chronic disease that not only
influences the patient’s physical
health, but also the mental health.
Patients might struggle to take care
of themselues, especially in regard of it might be difficult to adhere to a
keeping up a healthy diet. consistent training schedule.*®
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* Nutrition apps * Wearables

Dietary mobile applications Motion wearable devices combined
can be incorporated into the with smartphone applications
patient’s dietary management. allow telemonitoring and tele-
They are effective self- coaching that aim to reinforce self-
monitoring tools with positive management, enhance physical

effects on measured nutritional activity levels, and improve
outcomes, especially weight fatigue. Patients thereby more
loss.57 successfully keep up a sufficient

training regiment.*®
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Patient data exists in diverse forms
(lab tests, MRIs) and may be
collected in different ways by
various MS centers, which makes it
difficult to meaningfully compare
information across the MS population
end to identify underlying trends. y

SOLUTION
Digitalization

He® R

Qlor e
XN

B mspatus

To help address variations, MS
PATHS can be integrated into
routine office visits at MS centers.
Patient data is generated and
collected for research in an
efficient and standardized way so
that subtle changes in various
aspects of MS can be monitored
accurately.s°
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