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Horizon Europe Project proposal OUTLINE 

For potential partners 
 

RES-Q Registry for Stroke Care Quality upgrade for stroke care improvement 
(Title will be changed) 

 
 
Call: HORIZON-HLTH-2021-TOOL-06-03 Innovative tools for use and re-use of health data 

(in particular of electronic health records and/or patient registries) 
Deadline:  September 21, 2021 
Coordinator:  International Clinical Research Center, St. Anne’s University Hospital Brno, Czech Rep. 
Leader:  Prof. Robert Mikulik, MD, PhD, FESO, Masaryk University, Czech Republic 
 
The current consortium of proposers stands on a long-term cooperation of stroke hospitals and 
universities in stroke research and stroke care improvement. In 2015 we formed the ESO EAST stroke 
care improvement program supported by European Stroke Organisation (still running). In 2019 we 
obtained funding from COST Association (H2020) for IRENE COST Action (2019-2023) led by Prof. 
Robert Mikulik, which involves representatives of universities, hospitals and companies 
from 30 European countries. IRENE (Implementation Research Network in Stroke Care Quality) is 
focused on stroke care measurement and improvement using different tools (IT development, data 
visualization, clinical research, change management). 
 
We are searching for partners in the following expertise: developing and piloting AI-powered virtual 
assistants, mobile application development and implementation, FAIR data principles, European 
Electronic Health Records, GDPR, EU compliance, European Health Data Space, preferentially from the 
private sector, SMEs and larger companies are very welcome. 
 
 

A. Background – Who we are: A worldwide stroke care quality registry operating in 72 
countries, involving >1.500 hospitals and containing data on >350.000 patients. Of these, 28 
(39%) are in Europe and collected 176.000 (50%) patients from 630 hospitals.  

 
We (St. Annes’s University Hospital Brno in cooperation with partners) have developed a stroke care 
quality registry (www.qualityregistry.eu) and implemented this registry around the world. Through 
added functionalities our registry matured into a “quality improvement platform”. This platform 
already re-uses medical data in more than 1500 hospitals in 72 countries around the world primarily 
to improve health care and secondarily support research. We proved in some countries that our 
platform improves health care for one of the deadliest and most prevalent diseases such as stroke1. 
The purpose of this grant is to turn this extremely successful academic initiative into a product that 
will be powered with cutting edge and innovative functionalities and will open pathways for 
entrepreneurship. If this grant is awarded, because our platform already proved usable and able to 
contribute to saving patients’ lives, we can dramatically and immediately scale up health and 
socioeconomic benefits. Although in this grant we ask for support of 8 mil EUR, the cost of 
development only of the current version of RES-Q was already around 2 million EUR, and …partners 
can provide more number………. We believe, based on current evidence, in a very high return of 
investment (will be clarified later). Supporting transnational registries has many benefits for the 
standardization of information, scaling and synergies by them serving as a platform against which 
companies can create value added services similar the APIs provided on social network platforms that 

 
1 Mikulik, R. et al. Stroke 20 20: Implementation goals for intravenous thrombolysis. European Stroke J 239698732110076 
(2021) doi:10.1177/23969873211007684. 
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can be used in Europe and the rest of the world. While Europe is lagging behind the social network 
giants from the US, RES-Q is a good example to gain ground in other domains.  
Initiation of RES-Q  
In 2016 leaders from 12 Eastern European countries and industry partners established an international 
quality improvement program for stroke. The registry was the pillar for the measurement of 
performance and stroke care quality. It allows for hospital-to-hospital and country-to-country 
benchmarking. Also, other functionalities promote quality improvement, especially provisioning of 
feedback to health care professionals a mechanism leading to 0,5-16% improvement in performance.2 
This concept and its many initial achievements were described in details and published3 and the main 
results are described below. 
 
Fig. 1 – Contributing countries in RES-Q and numbers of patients and hospitals involved.  

 
 
Achievements of RES-Q  
The primary purpose of RES-Q has been quality improvement (as contrary to e.g. research). Quality 
improvement strategy based on a ‘detecting- understanding-reducing disparities’ conceptual Frame-
work. Our logical model was published2 and describes how improvement in stroke care is achieved. 
As mentioned above, ‘audit and feedback’ is the primary mechanism of intervention. Once gaps in 
stroke care are identified, additional interventions are planned. 

 
2 Urimubenshi, G., Langhorne, P., Cadilhac, D. A., Kagwiza, J. N. & Wu, O. Association between patient outcomes and key 
performance indicators of stroke care quality: A systematic review and meta-analysis. European Stroke J 2, 287–307 (2017). 
3 Mikulík, R. et al. Enhancing and accelerating stroke treatment in Eastern European region: Methods and achievement of the  
ESO EAST program. European Stroke J 5, 204–212 (2019). 
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Many tangible and practical outputs have been achieved such as: a) already described improvement 
in logistics in the Czech Republic, b) contribution to establishment of stroke unit network in Romania, 
c) establishment of the first quality measurement in Moldova resulting in a meeting with its president 
in September 2019, d) platform for the European and World Stroke Organisation award programs 
(hospitals receive different awards depending on their level of performance) and many others. In June 
2021 the International Scientific Committee was established to facilitate the huge research potential 
from the reuse of RES-Q data. 
 
RES-Q as a research platform and re-use of RES-Q data 
RES-Q can directly serve as a research platform. For example, it supports a research project on (title: 
Translation of nurse-initiated protocols to manage fever, hyperglycaemia, and swallowing following 
stroke across Europe (QASC Europe): a prospective pre-test/post-test implementation study) to 
evaluate the implementation of fever, sugar, swallowing protocol in nursing of stroke. Original 
evidence on its effectiveness was published in Lancet4, outline of current study was published5  and 
the results of the study, that just finished and in which RES-Q served as the platform, was just 
submitted to Lancet. 
 Another potential for re-use of our data is for certification of stroke centers. Certification is a 
very important step (usually conducted by Ministries of Health or societies, such as European Stroke 
Society) because it defines which hospitals are ready to receive stroke patients. We have started to 
collaborate with the American Heart Association on their certification program in Middle Eastern 
countries.  
 
Barriers, limitations, and opportunities 
 As much as we have gained expertise in use and re-use of medical data in a global perspective, 
we have encountered many barriers and limitations. Our current vision is to enhance RES-Q into a 
product that will overcome such limitations and thus become a tool to be used routinely in all stroke 
hospitals in countries where such tools are not available (e.g., some countries have governmental or 
other registries). We also plan to expand to areas of medicine other than stroke. We have already been 
working on quality improvement in prehospital care in stroke. As the next step we plan to cover areas 
directly or less directly involved in stroke such as rehabilitation, neurosurgery or vascular surgery. 
 
 
 
4 Middleton, S. et al. Implementation of evidence-based treatment protocols to manage fever, hyperglycaemia, and 
swallowing dysfunction in acute stroke (QASC): a cluster randomised controlled trial. Lancet 378, 1699–1706 (2011). 
5 Middleton, S. & Pfeilschifter, W. International translation of Fever, Sugar, Swallow Protocols: The Quality in Acute Stroke 
Care Europe Project. Int J Stroke 15, 591–594 (2020). 
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RES-Q forms 
RES-Q operates two versions of data collection forms – one more simple and one more comprehensive. 
In the second half of 2021, RES-Q will merge these two forms into a single form based on input from 
many international experts, bodies and initiatives. Using a single data collection form in all 72 countries 
will provide an unprecedented level of harmonization. The new form is already taking into account 
how other large registries collect data, e.g., Get With The Guidelines (GWTG) in US or Australian 
registries. 

As part of this grant, we will enhance data collection by offering several other different forms: 
a) research package, which will include several forms with large number of data to be used for research 
(e.g., mechanical thrombectomy form, intracerebral hemorrhage form and others), b) rare diseases 
form. 
  
RES-Q technical solutions 
From the technical point of view RES-Q platform consists of three web-portals for data entry, data 
presentation, and care quality awards. 

The data collection portal is based on the LibreClinica library for electronic data capture. It 
allows users to manually fill in patient data into forms. Typically, physicians or nurses enter patient 
data after discharge. Importing data from national or regional registries (e.g., Thailand) is the second 
way of inserting patient data into the registry. 

Hospital managers and national coordinators can check on their facility or country care quality 
indicators like time from admission to treatment, recanalization rate, medication on discharge etc. and 
their progression of these key performance indicators over time on a Django-based web portal. RES-Q 
generates periodic (quarterly, annually) reports in the form of PowerPoint presentations with more in-
depth descriptive analysis of stroke care quality. It allows for exporting so users can carry out their own 
specific analyses. National coordinators can award facilities with three different levels of awards based 
on calculated care quality indicators on the care quality award web portal.  
 

B. GOALS 
The overall goal of our proposal is to improve stroke care quality, especially in Europe, remove 
disparities in access to evidence-based stroke treatment and to demonstrate the proposed solution 
can be applicable in other specialties in health care. 
 
Our specific objectives within proposed project: 

1. Development of new IT tools that will extract data from unstructured text into RES-Q. This will 
decrease workload for data collection, save resources, increase the number of data, and 
standardize data collection. 

2. Development of new tools for providing feedback on stroke care quality to relevant 
stakeholders. New tools will customize the feedback to different stakeholders and improve 
understanding of the data, access to the feedback and using the data for improvement 
procedures and pathways in health care. This feedback will be powered by AI and by a voice 
assistant. 

3. Development of AI virtual assistant for providing tailored made recommendations for health 
care improvement to hospitals. 

4. Development of voice assistant to support reporting 
5. Integration of data on stroke care quality through harmonization of methodology and data 

sources with other registries. 
6. Expanding the registry outside of stroke to at least one more specialization 
7. Integration of the whole chain of data from prehospital, hospital, rehab and life-after-stroke 

care to improve health care in all stages. 
8. Increasing data submission to improve the validity of stroke care quality level in each country. 
9. Increasing involvement of patients and providing them with useful data / support????? 
10. Ensure national and EU legal and ethical requirements 
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C. PLANNED FUNCTIONALITIES DEVELOPED IN THE PROJECT  

 
New functions Tools 
Extraction of structured 
data from unstructured 
data (medical record) 

Natural language processing (NLP) tool and text mining to extract structured 
data from unstructured medical records to RES-Q. 
 

Data Collection of 
structured data into RES-
Q 

a) Public interface to import structured data from hospital information sys-
tems or other registries to RES-Q. 
b) Mobile application to insert data to RES-Q 
c) NLP tool 

Data analysis and 
feedback 

AI-powered virtual assistant  
Widgets 
Cell phone application 
Customization for different stakeholders (physicians, nurses, MoH, insurance 
companies) 

Interoperability with 
other data sources 

a) Hashing function will allow to interconnect RES-Q with any national data 
sources. National identification number will be hashed and stored in RES-Q. 
b) Public interface, see above 

Improving quality of 
health data and improve 
machine readability  

RES-Q will provide feedback on quality of source data to facilitate their 
improvement, which should improve quality and machine readability 

Data accessible to re-
searchers and clinicians 

Mostly exists. Development of automated process to obtain data sharing 
agreements (e.g., from hospitals to national coordinators) 

Own data accessible to 
patient 

Create a web portal which allows patients to login (e.g., with bank identity) in 
RES-Q and see their own medical records. 

Use of other data by pub-
lic and patients 

Create a public portal which allow users to identify stroke ready hospitals and 
compare facilities with respect to stroke volume. 

Monitoring of life after 
stroke 

voice assistance (virtual doctor) to obtain information of health issues after 
stroke (depression, cognition, motor etc.) 

Repository of stroke 
centers 

Searchable database of all users/hospitals of RES-Q for research purposes/for 
patients 

Legal compliance Compliance with national and EU legal and ethical requirements 
Personalized medicine: 
risk prediction analysis 

Predictive tools  

Extension of the stroke 
acute care monitoring to 
other fields – Rehab  

Definition of metrics defining quality of rehab, development of  

 
 

D. PROPOSED WORK PACKAGES OF PROJECT ACTIVITIES – and proposed WP Leaders 
 
 Work package Content briefly (see details above) Proposed WP Leader/s, 

feel free to add 
suggestions 

1 ARTIFICIAL INTELLIGENCE AI virtual assistant for providing feedback 
AI for patients’ mobile app 

 

2 NATURAL LANGUAGE 
PROCESSING 

NLP tool for data mining CHARLES UNIVERSITY 
(CZ) 
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3 INPUTS & FEEDBACK 
FROM HOSPITALS  

Providing discharge summaries for NLP, pilot 
testing of all new registry tools, providing 
feedback during and after development of such 
tools. 

10 hospitals from ESO-
EAST/IRENE Projects, 
one will be leading 

4 RE-USE OF DATA BY 
STAKEHOLDERS/USERS 

Make the data more visible, understandable, 
customizable and used. 
Development and implementing widgets, 
optimal data visualization, setting individual 
goals for each hospital based on their baseline, 
help physicians how to implement the change 
in the clinical practice, UX  

Aalborg University 
(Denmark) 

5 RE- USE OF DATA BY 
PATIENTS/(CITIZENS) 

a) Analysis of patients’ needs and requirements 
in relation to the RES-Q platform. What RES-Q 
platform could offer to patients? b) Mobile app 
for monitoring occurrence of disorders 

SAFE – Stroke Alliance 
for Europe (Belgium) 

6 DATA COLLECTION, 
COORDINATION, 
IMPLEMENTATION  
IMPACT 

a) In field RES-Q promotion, deployment, 
training by Angels 
b) RES-Q promotion, deployment training, 
setting and harmonizing methodology of data 
collection, coordination, help-line by RES-Q 

International Clinical 
Research Center (CZ) / 
ANGELS Initiative 
(Germany) 

7 DATA INTEROPERABILITY  Interoperability, interconnection, 
harmonization, cooperation with other 
registries 

 

8 FAIR DATA COMPLIANCE Implementation of the FAIR data principles  
9 LEGAL COMPLIANCE Compliance with national and EU legal and 

ethical requirements in all stages and all 
activities in the project 

TIMELEX (Belgium) 

10 RESEARCH A) Research on predictive models (TU DUBLIN) 
B) Research on IT tools – validation of the 
relevance of new tools, validation of effectivity/ 
accuracy of the new SW tools 
C) Research in stroke care quality – measuring 
stroke care quality worldwide, Audit & 
Feedback cluster randomized trial, impact of 
the tool on health care improvement 

TECHNOLOGICAL 
UNIVERSITY DUBLIN 
(Ireland) 

11 DISSEMINATION Dissemination project results, Recognition of 
participating centers, General PR, Awarding 
system, Papers (result of research), organizing 
international meetings with stakeholders 

ANGLES Initiative 
(Germany) 

12 MANAGEMENT Project and financial management, 
administration, internal communication, 
project meetings, monitoring, cooperation to 
grant provider, coordination of activities 

International Clinical 
Research Center (CZ) - 
Coordinator 

 
Contacts: 
Leader: Prof. Robert Mikulik, MD, PhD, International Clinical Research Center (CZ): Robert.mikulik@fnusa.cz  
Co-Leader: Assoc. Prof. Hendrik Knoche, PhD, Aalborg University (DK): hk@create.aau.dk  
Project Manager: Veronika Svobodova, MA (CZ): Veronika.svobodova@fnusa.cz 


