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Patient reported outcome measures
PROMMY the new app in the PROMs’ ecosystem



ERN EURO-NMD

o EURO-NMD includes 84 healthcare entities from 25 EU Member State

o An estimated number of 100,000 patients with rare neuromuscular diseases is followed every year

• Over 200 different forms of NMDs  frequently with multi-system involvement

• Multiple symptoms (i.e. muscle weakness, muscle pain, fatigue, difficulties in swallowing and 

breathing, sleeping problems….), not in the clinical registry

• Not only neuromuscular involvement….

There are some symptoms that have a critical impact on patient’s daily life → 
“Patients’ symptom burden” 



How will we manage those 

challenges?

NATURAL HX; RWD,

RWE; REGISTRIES

NEW TECHOLOGIES

Disease progression

Genetic rel’ships

Biomarkers

Treatment effects



Looking at the 
future

• AI and ML in NMDs

• Digital Health Technologies (DHTs)

• NMDs specific OMs?

• NMDs specific PROMs?

• Digital biomarkers?

• Telemedicine



AI and DHTs in neurology

Masanneck et al. npj Digital Med 2023



ML & Digital Health Technologies in clinical care

Clinical care: To improve the efficiency and efficacy of disease management

Providing earlier diagnoses & delivering more useful clinical phenotyping for prognostication

Enabling greater precision and more personalization of treatment

Monitoring response to treatment and disease trajectory

Motivating and engaging patients in their care and in their enviroment



Digital biomarkers

Can patient-generated health data from wearable and other mobile/electronic devices 
supplement or even replace study visits and their associated traditional data 

collection?



Patient Reported 
Outcome Measure(s)

PROMs deal with aspects of health that 
cannot be observed objectively and can 
therefore only be measured by asking the 
patient, for example, symptoms or 
complaints such as pain or mood disorders, 
and work, sport or housekeeping 
performances



AI in clinical research: focus on PROMs

Pearce et al. Lancet Digital Health 2022

Overall, the use of PROMs in the function and assessment of AI 

health technologies is not only possible, but is a powerful  way of 

showing that, even in the most technologically advanced health-care 

systems, patients’ perspectives remain central.



Electronic PROMs

Advances:
• Increased completion rates. In the case of 

surveys that are to be completed when the 
patient is at home, and not in hospital, there is 
an added benefit that electronic PROMs don’t 
need to be posted back to the clinician or 
researcher

• Easy to remind participants to complete surveys 
(i.e. pop-up)

• Less risk of secondary data entry errors and 
more accurate and complete data



Why do we need PROMs and a NMD PROM?

o There is no PROM that uses a unique cross-sectional approach to 
accumulate information about the symptomatology of patients with 
different neuromuscular diseases

o To compare the clinical scales and Oms collected in the ERN EURO NMD 
Registry

o Goal: to develop a new PROM that will allow to identify the most burden 
symptom(s) in patients affected by NMDs among the different disease 
groups, to quantify them, and to monitor their evolution over time 
(naturally or with a new treatment/rehab)

o To enrich data sharing allowing improvement of diagnostics, therapies, 
and knowledge regarding the disease natural history



WP7 parallel projects 

- Development of  a PROM for the most bothersome symptoms in 

patients with  NMD

- Development of the APP for patients engagement



PROJECT PLAN

Starting point: shich one is the most critical symptom for NMD patients?

How do we get this information from patients? 

List of NMD symptoms (28), developed with PAGs and the 
ERN ExeC



LIST OF SYMPTOMS

1) Muscle fatigue

2) Mental fatigue

3) Muscle weakness

4) Muscle stiffness

5) Coordination e/0 unbalance problems

6) Muscle pain

7) Impaired physical function/activity

8) Joint pain and/or swollen joints

9) Symptoms suggestive of cardiac impairment

10) Involuntary muscle contraction

11)Neuropathic pain

12)Vision impairment

13) Hearing impairment

14) Chewing and swallowing difficulties

15) Breathing difficulties

16) Speech problems

17) Headache

18) Cognitive impairment

19) Mental health issues

20) Behavioural impairment

21) Tingling and/or numbness

22) Dizziness

23) Sleep disturbance

24) Sexual dysfunction

25) Gastrointestinal dysfunction

26) Urinary dysfunction

27) Subjective sensory loss or extreme sensitivity to touch, temperature 

and/or pain

28) Autonomic symptoms





SURVEY – ERN-NMD FOR ADULTS

• Survey in English and Italian 
• General information:  Gender, age-range, country, name of disease 
• List of 28 symptoms with their explanation and a severity scale

• 1108 answered obtained for all NMDs



LIST OF PATHOLOGIES



PRELIMINARY DATA: Prevalent conditions

o Charcot-Marie Tooth (25%)

o Mitochondrial diseases (18%)

o SMA

o FSHD

o Other dystrophies

Confidential data

Mancuso et al, submitted to  OJRD, 
under review



Demographic 
data

Confidential data

Mancuso et al, submitted to  OJRD, under review.



Symptoms 
quantification:

severity scale

Confidential data

Mancuso et al, submitted to  OJRD, under review.



Symptoms 
quantification:

MDCA severity score

Confidential data

Mancuso et al, submitted to  OJRD, under review.



PROMMY APP

► Patient activation

► Patient data sharing

► Security aspects

► Data Gathered by the Prommy App

➢ Self evaluation

➢ PROMS





Courtesy of Prof. Dr.Emma L. Schymanski



Digital Biomarker & Environmental Triggers for 
Pain, Fatigue or…..
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Data Gathered by the Prommy App

• The Prommy app allows patients to periodically assess their health status in relation to their
disease and its symptoms.

• This is achieved through two types of interactions: Self-Evaluations and PROMs.

Self-Evaluation
How do you feel today (at the installation and weekly pop-up, but also when

needed/desired)



If sad…. What is the annoying symptom that

makes you sad (multiple choices allowed)?

Muscle Fatigue

Muscle Weakness

Impaired physical function/activity

Coordination and/or balance problems

Muscle Stiffness

Muscle Pain

Other

The most bothersome symtpoms. Orphanet J, submitted



PROMs

• Every 6 months, the patient will receive a pop-up asking him/her to fill in disease-related
PROMs and  the new PROM (under development)

• Self evaluation and PROMs may be exported as PDF and share with the physician and the 
ERN EURO-NMD Clinical registry

• Under consideration: personal wallet for patients



Conclusions and future directions

✓ We have developed a robust questionnaire that allowed us to understand the 5  most critical 
symptoms in all neuromuscular diseases

✓ Developed PROMMY (in collaboration with Devitalia SRL): Data safety, Unilateral communication 
from Prommy to the Registry, easy to use

o Ready to be launched in both Android and iOS

o Multilanguage will follow (now set fo ENG and ITA)



THANK YOU

Grateful to FL & all patients and to the ERN ExeC

Prof. Michalangelo Mancuso
michelangelo.mancuso@unipi.it
Neurology Unit
University Hospital AOUP, Pisa

and all other patient associations involved in the project! 

Manuela Lavorato, PhD
ERN EURO-NMD WP7  
Project Manager 
Neurology Unit
Ospedale Universitario di Pisa
ernnmd@ao-pisa.toscana.it
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