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[bookmark: _Toc90894976]Catalan Health System
Catalonia is an autonomous community in Spain, which is constituted by an estimated population of 7,716,760 habitants in 2021 according to IDESCAT.
[image: ]CatSalut is the fundamental axis of health planning in Catalonia, as it is configured by all public health resources and of public coverage of Catalonia. It has the ultimate objective on maintenance and improvement of the level of health of the population, guaranteeing the public coverage, integral and quality of health care to all citizens of Catalonia, through an adequate adaptation of the offer to the needs of the population. To this end, CatSalut has designated the functions of organization, planning, programming, evaluation and inspection, as well as the distribution of economic resources in the financing of services and the management of the services and provisions of the public health system of Catalonia.
The structure of the Catalan Health System consists of:
784 Health Consulting Rooms.
32 Emergency Primary Healthcare Centers.
434 Primary Healthcare Centers.
68 Hospitals.
102 Social Sanitary Centers.
40 Mental Health Centers.
*Source: Health Information Portal.
For the fulfillment of the designated functions, CatSalut chose to implement an organizational model based on the creation of a set of health entities, of an associative and business character, of different legal nature, all of them created investees and/or linked to the Government of Catalunya or CatSalut: consortia, public law entities and commercial companies.
The fact that these entities have their own legal personality allows to grant them management autonomy with respect to the administration that owns the competence, as well as to transfer in their favor the decision-making powers in the field of management that they have entrusted. Consequently, it is also up to the entities to assume a certain part of the risks derived from their management. All this gives these entities great potential to achieve efficiency.
However, CatSalut also implemented other indirect or shared management formulas with public and private entities and centers in which it does not participate. In this case, the provision of health services is articulated through a set of networks that are configured in a single system, the SISCAT, covered by a system of accreditation of centers, and in which the purchase of services is carried out through the covenants and consortia established with CatSalut itself.

SISCAT includes the networks of inpatient centers, community health centers and services and public health transport services in Catalonia, as well as the catalogue of potential suppliers of other health services not integrated into the networks. It was created in order to define a stable framework for healthcare providers. This system has helped to optimize existing infrastructures, consolidate strategic alliances between suppliers and promote continuous and integrated conception of the system.
At the organizational level of CatSalut, the Catalan territory is divided into seven health regions, as shown in the image, delimited according to geographical, socioeconomic and demographic factors and based on the principle of decentralization of the public health system, which aims to bring services closer and accessible to the entire population. 
[bookmark: _Toc90894977]Management of pharmaceutical provision
1.1. [bookmark: _Toc90894978]Hospital Outpatient Drugs
Within the pharmaceutical provision, the initial objective of the application focuses on HOD, which corresponds to medicines classified in the SNS as hospital use or outpatient dispensing without seal coupon. The HOD circuit also includes master formulas, parental nutrition and HEN; the application must also include management derived from clinical trials.
The HOD includes medicines that are intended for serious pathologies, such as oncological, hematological, immunomediated diseases (rheumatoid arthritis, Crohn's, psoriasis, spondylitis, etc.), serious infectious diseases (HIV or hepatitis C virus), rare diseases, etc. These drugs are often poorly tolerated and can cause numerous interactions, so it is necessary close monitoring of surveillance, supervision and security control that can condition changes in dose or treatment and pharmaceutical care that includes the information and training necessary for the patient itself. By 2020, the HOD expenditure by CatSalut was 1.171.000.000€ for more of 210.000 patients.
Due the complexity and control required by the administration and close monitoring of these medications by a multidisciplinary team, and based on the state regulatory context, are prescribed by hospital doctors through hospital dispensing orders and dispensed from hospital pharmacy services.
Hospital pharmacy services carry out pharmaceutical care in hospitals and have defined the functions of acquisition, conservation, custody and dispensing of medicines that require special surveillance, supervision and control by the multidisciplinary health care team of the center. In the field of CatSalut, the HOD has specific management systems through hospital pharmacy services for dispensing and billing.
Before dispensing the HOD, the adequacy of the prescription is validated, which aims to identify possible DRPs, drug allergies, need for dose adjustment by morbidity, prescription of drugs not included in the hospital's Pharmacotherapeutic Guide, etc.

Subsequently, medication can be dispensed directly to the patient, who self-administer it or is administered in the center itself, for example in day hospital units when they are intravenous or require close monitoring post-administration. 
These drugs are purchased directly from hospitals to manufacturing laboratories and patients do not make any copayment contributions. Finally, the hospital invoices in charge of CatSalut the units dispensed or administered to each patient of these medications.
Therefore, in summary, the process that follows the HOD is as follows:

Finally, there are treatments that may require additional authorization, either by the patient's insurer (when it is not CatSalut) or for special uses of the drug.
1.2. [bookmark: _Toc90894979]Registry of patients and treatments of hospital medicines in Catalonia
Since the incorporation of the first HOD drugs, it was considered important to closely monitor the indication and, in some specific cases, a clinical follow-up of the therapeutic response, in order to ensure an appropriate clinical management of the patients in the face of any safety problems or results of unfavorable or unexpected effectiveness. In this line, and as the information systems became widespread and developed, some computerized monitoring tools were created for the management of these medicines in the field of CatSalut, which leaded to the RPT-MHDA.
RPT-MHDA was implemented in 2012 in all SISCAT hospitals and is a registry of administrative and technical data of patients who have been treated with HOD in SISCAT centers. Its purpose is to systematically collect the information of use in the usual clinical practice of the HOD through clinical variables that allow knowing the results of effectiveness and safety in the use of these medications, as well as the degree of adherence to the recommendations established by the PHF.
As of November 2021, the RPT-MHDA includes more than 260 ATC, more than 800 indications, more than 1.200 variables and information from more than 220.000 patients.
For each treatment, administrative and pharmacoclinic variables of the patient are included such as the active substance, diagnosis, indication and duration of treatment. In addition, clinical variables can be included at the beginning of the treatment and in successive follow-ups or in the completion. The definition of different configurations establishes the degree of information required and is closely related to the recommendations published by the PHF.
On the other hand, through the information of the RPT-MHDA, it is linked to the billing of more than 80% of the HOD that is dispensed in all SISCAT hospitals. In such a way that if a treatment is not correctly registered (in time and form) the medication cannot be billed at CatSalut. 
The information of the RPT-MHDA, in fulfillment of its purpose, is key for the evaluation of the health outcomes of the population treated and for decision-making. Likewise, it is also useful for the management of various actions linked to the HOD such as differentiated payment models such as pharmacological rates or risk-sharing agreements, the establishment of the budgetary impact for new medicines, the definition of indicators of rational use included in consideration for hospital outcomes. 
More information published in: Roig Izquierdo M, Prat Casanovas MA, Gorgas Torner MQ, Pontes García C. Registry of patients and treatments of hospital medicines in Catalonia: 10 years of clinical data. Med Clin. 2020;154(5):185–91.
1.3. [bookmark: _Toc90894980]Treatments with electronic prescription
Within the pharmaceutical provision, there are medicines and other products that patients acquire in the community pharmacies of their choice. These treatments are prescribed and dispensed through the electronic prescription system, available in all SISCAT centers and community pharmacy offices and with a degree of implementation in the territory of almost 100%.
In this sense, these treatments are already integrated and can be consulted by all health professionals and users, who can access their medication plan through the citizen's health folder (La Meva Salut, that can be translated into My Health).
As explained above, the ultimate goal that CatSalut pursues is to obtain a therapeutic plan that includes all treatments of the patient. Those that are dispensed in the community pharmacy offices are already integrated and interoperable. Therefore, this is the reason why it is requested that initially the application focus on the HOD, but it will be essential that it can be integrated with the electronic prescription system of Catalonia or allows the prescription of treatments that are dispensed at community pharmacies and the communication with community pharmacies to allow dispensing.
[bookmark: _Toc90894981]Justification of the solution
CatSalut has developed a series of registers, catalogues and applications leading in the use of information and communication technologies for the benefit of citizens and professionals. For example, the creation of Catalonia Shared Electronic Health Record, the Central User Registry and the individual health card, that allows the identification and access of citizens to the health system, the electronic prescription for the pharmaceutical provision dispensable in community pharmacy, the platform of interoperability for the exchange of information and sanitary documentation and La Meva Salut.The heterogeneity of supplier information systems makes it difficult to guarantee an equitable and efficient allocation and management of resources that contribute to the sustainability of the system, since there are different degrees of solution for the same problems, different degrees of vision and contribution to the patient's electronic health history and different levels of investment in maintenance and improvements.

However, there is a heterogeneity of information systems in the providers, which have different HIS and applications for the HOD treatments management; in this sense, the use and effective adoption of the previous initiatives is not yet general and the quality and punctuality of data requested by patients and professionals cannot be considered satisfactory either. What is a strength, such as the diversity of solutions adapted to its environment, where innovation can emerge, has become at the same time a limitation for future progress and has created a great disparity of systems that are not interoperable, even those that are based on standard solutions of the same manufacturer, due to the customizations of each local implementation.
Finally, CatSalut, as a planner, insurer and “buyer” of health services, has evolved towards a management closer to the demand for care in each territory and to greater information needs in the most diverse areas. This has produced a large volume of demands for adaptation of the systems of the supplier entities and different circuits of registration and sending of information that make it difficult for the system to have homogeneous information and that result in a model of inefficient information systems.
As stated above, one of the applications developed by CatSalut as a unique registration system throughout the SISCAT of patients and HOD treatments is RPT-MHDA, which in addition to requiring the adaptation of suppliers to the new information requirements that are identified, presents other problems. Specifically, certain inefficiencies in the entry of information in the completion of the registration have been observed. Actually, for the most part, the recording of the information is manual and is carried out in a deferred way to the act of care of the prescription, causing a high time of dedication of the professionals, possibilities of error and lack of quality of the information collected.
For this reason, it is necessary to make available to suppliers an electronic prescribing and medicines administration solution for the interoperable outpatient environment that incorporates applications for the management of HOD and RPT-MHDA that allow the assessment of the use and health outcomes achieved in real clinical practice and aids for decision making, as well as to facilitate the design and integration in the clinical workstations of suppliers, avoiding specific adaptations whenever possible. In addition, the application must also enable the integration of the HOD with dispensable treatments in community pharmacies.


1.4. [bookmark: _Toc90894982]Objectives
There are a number of objectives for this project, the main ones being exposed below:
Objectives of health professionals
Objectives related to improving the work experience of health professionals, in all areas, and allowing them to provide higher quality care. 
Integrated therapeutic and clinical vision of the patient.
Optimize professional time, avoiding information entries by umpteenth and allowing professionals easy access to data regardless of the provider to which patient care has been performed.
Improve compliance of quality objectives by professionals.
Facilitate change management.
Objectives of health outcomes
Objectives related to desired health outcomes, well-being in the Catalan population and sustainability of the system.
Integrated and unique medication plan for SISCAT.
Accessibility and reconciliation of the patient's therapeutic plan and its monitoring in a context of continuity of care.
Increase patient clinical safety and the sustainability of the system by helping to make rational use of the drug and optimizing the amount of medication given and administered to patients.
Improve the availability of information for decision-making related to healthcare.
Homogenization of the healthcare process and the data collected, promoting the equity of health care for patients.
Economic objectives
Objectives related to resources dedicated to the development of the application and implementation to suppliers.
Reduce development time, including application delivery time; time to make evolutionary.
Reduce maintenance costs.
Reduce the cost of learning professionals (users).
Reduce data transformation/validation costs.


Objectives of the provision and management of ICT
Objectives related to how the acquisition will work in the future:
Incremental acquisition based on products at component level and with the conformity platform interface. 
Minimize the risks of integration by minimizing unauthorized connections, for example, important integrations such as messaging between centers.
Quickly establish internal dexterity with the platform so that internal components can be designed for the patient.
Possibility of adding new elements of domain data, plans, rules, etc. without having to resort to the supplier or incur new contractual expenses.
Technological objectives
Objectives related to the type of technological environment to be established:
Establish an electronic prescribing and medicines administration solution focused on the patient.
Provide computerized therapeutic guidelines, protocols and treatment schemes, and decision support tools.
Interoperability and integration as an automatic result.
Guarantee a homogeneous and standardized structure of the data.
Be oriented to knowledge and model; convert implicit knowledge into explicit knowledge.
Maximize the independence of domain semantics (application logic, queries, and reports) with respect to infrastructure technology (operating system, database, etc.).
Unique applications for different types of devices.
Allow the evaluation and verification of clinical safety to be carried out efficiently.
Facilitate the design and integration of vendor workstations.
Provide the necessary means for the technological and functional updating of clinical workstation programs.


[bookmark: _Toc90894983]CatSalut HES platform
The platform is illustrated in Figure 1 below. For reasons of clarity, applications other than the clinical workstation and generic openEHR apps are not shown on this diagram.
The main components of the future CatSalut Information Technology platform are as follows.
1.5. [bookmark: _Toc90894984]Core platform (based on OpenEHR)
The minimum set of services and components required to support HES based on OpenEHR.
HES – shared and patient-centered health record.
Cache of demographic data (optional) – to record and maintain demographic information in the HES of health professionals and other professionals, locally referenced and that is not maintained in records of suppliers or external patients.
Privacy and consent – computable definitions of patient privacy and configuration of use of information.
Consultations – responsible for processing consultations on the patient and the population in the main repository of the HES.
HES dump/load – system-level dump/load function to transfer the HES to a new version of the product or products.
References to old patient registration documents kept on documentary servers – long-term available references, between regional records of new patients and old patient data.
Knowledge services: templates, archetypes, plans, joint rules guides.
HES Admin: management dashboard.
REST APIs: Resource-oriented APIs accessible via the HTTP-based REST protocol;
Native API: APIs published with native technology support, for example: Java, Net, etc.; usually used by other published services.
1.6. [bookmark: _Toc90894985]Extended platform (based on OpenEHR)
An extended set of services and components required to support common facilities based around a shared EHR.
Identity and Access Management: responsible for representing user identities, roles, capabilities etc.;
(optional) EHR / Subject Index: where the EHR is identified only by EHRid, this service provides a secure cross-reference between patient identifier;
EHR Archive: long term storage for EHRs for e.g. deceased patients, other patients no longer with care relationship (e.g. moved away);
EHR Extract and Export: create extracts for provision to other non-directly connected systems, controlled by privacy and consent settings;
Event-Condition-Action (ECA) rules and Notifications – components for representing rules under which specific events (e.g. committing certain content such as positive Covid test result) and generating programmed notifications to external parties and systems.
EHR/EMR gateway: synchronise content across shared EHR and institutional EMRs;
Patient Data Importer: import and convert to openEHR form externally generated EHR content, including lab results, image reports;
ETL: extract, transform and load tool capable of extracting EHR content into generic forms required by e.g. analytics, registries (vaccinations etc.) and reporting systems.
1.7. [bookmark: _Toc90894986]Platform-related services
The following components are essential services required for the EHR platform to function, and which may be provided by the vendor, or else for which integration is available from the vendor:
Terminology service: provision of terminology for operational use, via an API such as the FHIR terminology service, OMG CTS2 or other published interface;
System Log: secure log of specified interactions (e.g. CRUD operations) with the EHR and potentially other components;
CatSalut reference data / knowledge services, e.g. drug dictionary etc.
MPI: registries of patients, providers and facilities.
1.8. [bookmark: _Toc90894987]Other interfaces of integration
The following components will be part of the ecosystem and will require common Integration with external systems.
Laboratory and imaging orders and results;
Prescriptions and pharmacy;
National ISO 13606 summary record;
CatSalut public health, analytics, research etc.
MPI (Master Patient Index) of CatSalut.
Reference data of CatSalut/knowledge services, e.g. Dictionary of medicines, etc.
1.9. [bookmark: _Toc90894988]Open platform development
The following components are used as part of application development and system testing and deployment:
· Low code development environment / SDK, including for mobile devices;
· Modelling tools for developing archetypes, templates, guidelines, rules etc.;
· Sandbox instances/development and tests environment;
· Generic data and system inspection tools;
· System instrumentation console (performance monitor, load view etc.).

[image: ]Figure 1: Health TI Platform
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