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INTRODUCTION 

This report outlines the implementation of the computational pharmacovigilance 

interoperability protocol between NEWROAD Open Access platform and relevant 

healthcare databases and platforms. The development of this protocol is guided by 

principles and indications set forth by the European eHealth Interoperability 

Framework (EEIF) and UNESCO. The objective of this implementation is to establish 

a standardized protocol for exchanging pharmacovigilance data between NEWROAD 

Open Access platform (through its component tool, Visual Explorer) and other external 

platforms. This protocol aims to facilitate seamless communication and integration of 

pharmacovigilance information in the context of addressing drug development 

challenges, such as drug repurposing, ultimately enhancing patient safety and 

healthcare decision-making. 

About NEWROAD 

The NEWROAD project (www.new-road.eu) is a significant endeavour aiming at 

establishing a European-wide capability for Systematic Drug Repurposing (SDR). This 

capability allows for the identification of promising therapeutic options for various 

diseases, with a focus on oncology. NEWROAD is built on an Augmented Intelligence 

(AuI) architecture layered upon Artificial Intelligence (AI) algorithms. It enables the 

repurposing of drugs for specific diseases or combinations of diseases. The key 

functions of the NEWROAD platform are as follows: 

 

● Development of Novel Therapies: The platform's primary function is the 

repurposing of drugs, initially targeting oncology. It identifies and assesses the 

potential of existing compounds for new therapeutic purposes. 

● Sharing Clinical Data: NEWROAD facilitates the sharing of clinical data among 

entities in the European Community. This sharing is essential for research 

collaboration and informed decision-making. 

● Open Collaborative Platform: NEWROAD serves as an open and collaborative 

platform for Systematic Drug Repurposing. It encourages researchers to engage, 

collaborate, and contribute their expertise to advance drug discovery efforts. 

 

About the Open Access Platform 

The NEWROAD Open Access Platform is an open, collaborative in-silico platform for 

systematic drug repurposing based on Augmented Intelligence (AuI) architecture 

layered on top of Artificial Intelligence (AI) algorithms. The platform will initially focus 

on drug repurposing in the context of rare and paediatric cancer types via the 

integration of heterogeneous data sources. 

 

http://www.new-road.eu/
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The NEWROAD Open Access Platform through its component tool, the NEWROAD 

Visual Explorer, enables users to access and explore, create and share networks and 

find connections between biomedical concepts based on information from diverse data 

sources, such as the literature and structure-related information. The tool currently 

hosts over 200k structure information from the Protein Data Bank (PDB), which 

contains experimental structures of bio-macromolecules, such as proteins/nucleic 

acids, etc. and this data can be linked to the entire publicly available biomedical 

literature.  

 

About the eHealth European eHealth Interoperability 

Framework (EEIF) 

The European eHealth Interoperability Framework (EEIF) is a significant initiative in 

the realm of eHealth in Europe. It aims to promote interoperability among eHealth 

systems across different European countries and regions. The framework provides 

guidelines, standards, and recommendations for ensuring that electronic health 

records, health information exchange, and other eHealth systems can effectively 

communicate and share data while maintaining privacy and security standards. 

Interoperability in eHealth is crucial for improving healthcare delivery, facilitating cross-

border care coordination, and enabling the seamless exchange of patient information 

among healthcare providers. The EEIF plays a key role in driving forward these 

objectives within the European Union's eHealth strategy. 

 

Interoperability Among Healthcare Platforms 

Interoperability among healthcare platforms is crucial for enabling seamless 

communication, data exchange, and collaboration across different systems and 

organizations within the healthcare ecosystem.  Interoperability plays an important role 

in facilitating seamless data exchange and improving patient care in healthcare; 

Interoperability enables enhanced care coordination, improved clinical decision-

making, empowering patient engagement, and at the same time reducing duplications 

and errors. Interoperability also extends beyond electronic health records (EHRs) to 

include medical devices and Internet of Things (IoT) devices used in healthcare 

settings. Interoperable medical devices can exchange data with EHRs and other 

systems, enabling real-time monitoring, remote diagnostics, and personalized care 

delivery. 

 

However, achieving interoperability in healthcare IT systems is a complex endeavour, 

mainly due to lack of standardization of standardized data formats, terminologies, and 

communication protocols across healthcare IT systems. Without common standards, 

it becomes difficult to exchange and interpret data accurately between different 

systems and organizations. In addition, ensuring the quality and integrity of data 

exchanged between systems is crucial for interoperability. Challenges such as 
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incomplete or inaccurate data, inconsistent coding practices, and data silos can hinder 

interoperability efforts and compromise patient care. Moreover, healthcare IT systems 

often use diverse technologies, platforms, and architectures, leading to technical 

heterogeneity. Integrating legacy systems with modern ones, dealing with proprietary 

formats, and accommodating diverse hardware and software environments can pose 

significant interoperability challenges.  

 

Additional challenges, such as privacy and security considerations (e.g., regulatory 

requirements such as HIPAA and GDPR), cost and resource constraints and policy 

issues (e.g., lack of clear governance structures, policies, and incentives for 

interoperability) can also impede progress in this area. 
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ΕEIF AND UNESCO INTEROPERABILITY GUIDELINES  

EEIF Guidelines  

The European eHealth Interoperability Framework (EEIF) is a significant initiative 

aiming at promoting cross-border and cross-sectoral interoperability for European 

public services. The framework provides guidelines, standards, and recommendations 

for ensuring that electronic health records, health information exchange, and other 

eHealth systems can effectively communicate and share data while maintaining 

privacy and security standards. 

 

Some of the key principles and components of the eHEALTH European Interoperability 

Framework (EIF) include: 

 

● Data Exchange Standards: EEIF emphasizes the adoption of common 

technical standards and specifications for data exchange. For example, in the 

case of pharmacovigilance data, this would translate into utilizing standardized 

formats for reporting adverse drug reactions (ADRs), ensuring that information 

can be exchanged seamlessly between different healthcare systems and 

regulatory authorities. 

● Semantic Interoperability: EEIF promotes the use of standardized 

terminologies and ontologies to facilitate accurate interpretation and exchange 

of health information. In the context of pharmacovigilance, standardized coding 

systems for drugs, adverse events, and other relevant data elements ensure 

consistent reporting and analysis of ADRs. 

● Cross-Border Data Exchange: The framework supports the exchange of 

health data across borders, which is essential for pharmacovigilance efforts that 

involve monitoring drug safety on a regional or international scale. EEIF 

facilitates the sharing of pharmacovigilance data between different countries' 

regulatory agencies and healthcare providers, enabling collaborative 

surveillance and response to emerging safety concerns. 

● Security and Privacy: EEIF prioritizes security and privacy measures to protect 

health data during transmission and storage. This is crucial for example 

pharmacovigilance, as Adverse Event reports may contain sensitive patient 

information. Adhering to EEIF security requirements ensures that 

pharmacovigilance data is handled securely and in compliance with data 

protection regulations. 

● Patient Access and Involvement: EEIF promotes patient empowerment and 

involvement in their healthcare, which includes pharmacovigilance activities. 

Patients may contribute valuable information about their experiences with 

medications and adverse effects, enhancing the detection and reporting of 
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ADRs. Providing patients with access to pharmacovigilance resources and 

channels for reporting ADRs aligns with EEIF principles of patient engagement. 

 

Overall, the European eHealth Interoperability Framework plays a vital role in 

advancing interoperability and data exchange within the EU's healthcare landscape, 

ultimately contributing to improved healthcare delivery, patient outcomes, and 

innovation in eHealth services across Europe. 

 

UNESCO Guidelines 

UNESCO promotes broader principles related to data exchange, communication, and 

standards that are also relevant to healthcare. Some of these principles include: 

 

● Open Access to Information: UNESCO promotes the idea of open access to 

information and knowledge, advocating for policies and practices that ensure 

the widest possible dissemination and exchange of information. This principle 

could be relevant to healthcare data exchange by encouraging transparency 

and accessibility of health information. 

● Multilingualism: UNESCO supports multilingualism and linguistic diversity in 

communication, recognizing the importance of accommodating different 

languages and cultural contexts. In the context of healthcare, this principle could 

be relevant to ensuring that healthcare data and communication tools are 

accessible to diverse linguistic communities. 

● Standardization and Interoperability: While not explicitly outlined in 

UNESCO's mandate, the organization acknowledges the importance of 

standards and interoperability in various domains, including information and 

communication technologies. UNESCO may support initiatives that promote the 

development and adoption of open standards and interoperability frameworks 

to facilitate data exchange and communication across different systems and 

contexts. 

● Ethical Considerations: UNESCO promotes ethical principles in the use of 

information and communication technologies, emphasizing respect for human 

rights, privacy, and cultural diversity. These ethical considerations are relevant 

to healthcare data exchange and interoperability, particularly in ensuring the 

protection of patient privacy and confidentiality. 

 

While UNESCO's guidelines are not specifically tailored to healthcare interoperability, 

its broader principles related to open access, multilingualism, standardization, and 

ethics can inform discussions and initiatives aimed at promoting interoperability and 

data exchange in healthcare and other sectors. 
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THE NEWROAD VISUAL EXPLORER 

The NEWROAD Open Access platform offers a AuI-based tool called NEWROAD 

Visual Explorer, based on Biovista Vizit, a visual bibliographic PubMed-based search 

application, designed for biomedical researchers and medical practitioners wishing to 

explore the biology of a biomedical domain, discover non-obvious links between 

biomedical terms, visualize biological interconnections, and communicate findings with 

peers. The NEWROAD Visual Explorer enables users to access and explore both 

scientific literature and structural data, creating complex networks to identify 

connections between the elements being analysed. 

 

The NEWROAD Visual Explorer can be currently found at: 

https://newroad.biovista.com/ and at the NEWROAD project website, at: https://new-

road.eu/platform/ 

 

Current Features 

The Literature Search module of the NEWROAD Visual Explorer provides an 

innovative way to access scientific literature, via visual collaborative networks. Key to 

the NEWROAD Visual Explorer is the Literature Search module which creates visual 

networks of related biomedical terms, such as genes, diseases, compounds, and cell 

types, providing an overview of the knowledge captured in scientific literature. The 

Literature Search module uses over 20 different Knowledge Sources (Ontologies and 

Controlled Vocabularies), pertinent to the NEWROAD project, as the starting material 

to generate a search space in the form of biomedical term lists (Figures 1 and 2). 

Examples of publicly available sources used by Biovista are: UMLS, MeSH, NCBI 

Gene, UniProt, Gene Ontology, NCBI Taxonomy, FDA Drugs, FDA Vaccines, 

UBERON, Cell Ontology3, and others.  

 

 

 

 
3 https://www.nlm.nih.gov/research/umls/index.html 

https://www.nlm.nih.gov/mesh/meshhome.html 
https://www.uniprot.org/  
https://www.ncbi.nlm.nih.gov/gene 
https://geneontology.org/  
https://www.ncbi.nlm.nih.gov/taxonomy 
https://www.fda.gov/drugs 
https://obophenotype.github.io/uberon/ 
https://obofoundry.org/ontology/cl.html 

 

https://newroad.biovista.com/
https://new-road.eu/platform/
https://new-road.eu/platform/
https://www.nlm.nih.gov/research/umls/index.html
https://www.nlm.nih.gov/mesh/meshhome.html
https://www.uniprot.org/
https://www.ncbi.nlm.nih.gov/gene
https://geneontology.org/
https://www.ncbi.nlm.nih.gov/taxonomy
https://www.fda.gov/drugs
https://obophenotype.github.io/uberon/
https://obofoundry.org/ontology/cl.html
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Figure 1: A Literature Search Module Graph 

 

 
Figure 2: Literature Search Supporting Evidence 

 

Currently, a new feature based on structural bio-macromolecule data in the 

NEWROAD Visual Explorer platform allows users to explore connections between 

biomedical concepts and experimentally-derived protein structures. The platform 

currently hosts data from the Protein Data Bank (PDB), a database that contains three-

dimensional structural data of large biological molecules, such as proteins and nucleic 

acids, obtained experimentally. 

 

Users can access the NEWROAD tool within the platform's interface, select the protein 

target of interest, explore PDB structures for a visual network of related PDBs, access 

the underlying supporting evidence from PDB data, save networks for future reference, 

and share insights and findings with colleagues or collaborators to promote 

collaborative research. 
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A typical user scenario envisioned using the NEWROAD Visual Explorer will involve a 

combination of core and newly developed features; once the integration of additional 

SoftMining calculations is complete, users will be able to access new data (MATISSE, 

INSIDE) on top of existing corpora (MEDLINE, PDB) (Figures 3, 4 and 5). 
 

 
 

Figure 3: PDB Structure Exploration 

 

 
Figure 4: PDB Structure Exploration 
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Figure 5: PDB Supporting Evidence 

 

More details on the NEWROAD Visual Explorer and its features can be found in the 

deliverable report D4.3-SOPs for Open Access Platform (submitted M18). 

 

Future Features 

Future implementation plans for the platform include a suitable 3D viewer for 

visualizing 3D bio-macromolecule structures. In addition, future platform integration of 

pharmacovigilance data, such as information found in FAERS (FDA's Adverse Event 

Reporting System) could help identify unexpected Adverse Events (AE) of drugs in the 

new disease setting or identify patient subpopulations at risk. 
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DEFINING THE INTEROPERABILITY PROTOCOL 

Interoperability in pharmacovigilance data exchange involves the seamless 

communication and exchange of information related to adverse drug reactions (ADRs) 

and medication safety among various stakeholders, including healthcare providers, 

regulatory agencies, pharmaceutical companies, and research institutions.  

 

While there isn't a single universal protocol for pharmacovigilance data interoperability, 

several standards and guidelines are commonly used to facilitate data exchange in this 

domain: 

 

International Standards: Utilization of international standards ensures compatibility 

and interoperability across different systems and organizations. Some of the key 

international standards relevant to pharmacovigilance data exchange include: 

● HL7: HL7 standards, such as HL7 FHIR (Fast Healthcare Interoperability 

Resources), are commonly used for exchanging healthcare information, 

including pharmacovigilance data. 

● ICH E2B: The International Council for Harmonization of Technical 

Requirements for Pharmaceuticals for Human Use (ICH) E2B standard 

specifies the format and content of individual case safety reports (ICSRs) for 

reporting ADRs to regulatory authorities. 

● CDISC (Clinical Data Interchange Standards Consortium): CDISC standards 

facilitate the exchange of clinical and pharmacovigilance data in a standardized 

format, enhancing data quality and interoperability. 

 

Structured Data Formats: Adoption of structured data formats ensures consistency 

and facilitates automated processing of pharmacovigilance data. Common formats 

used for pharmacovigilance data exchange include: 

● XML (Extensible Markup Language): XML is often used for representing 

structured data in pharmacovigilance, including individual case safety reports 

(ICSRs) and other related information. 

● JSON (JavaScript Object Notation): JSON is another lightweight data 

interchange format that may be used for exchanging pharmacovigilance data, 

particularly in web-based applications and APIs. 

● TXT: Tab separated CSV files that are easier to dump from or load to a 

database. 

 

Terminology and Coding Standards: Standardized terminologies and coding 

systems improve semantic interoperability and facilitate accurate interpretation of 

pharmacovigilance data. Relevant standards include: 
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● MedDRA (Medical Dictionary for Regulatory Activities): MedDRA is a 

standardized medical terminology used for coding adverse event terms in 

pharmacovigilance. 

● SNOMED CT (Systematized Nomenclature of Medicine Clinical Terms): 

SNOMED CT provides a comprehensive clinical terminology that can be used 

to code clinical concepts relevant to pharmacovigilance. 

 

Security and Privacy Protocols: Implementation of security and privacy protocols is 

essential to protect sensitive pharmacovigilance data during transmission and storage. 

This may include: 

● Encryption: Encrypting data during transmission using secure communication 

protocols such as HTTPS ensures confidentiality and integrity. 

● Access Control: Implementing access control mechanisms to restrict access to 

pharmacovigilance data based on user roles and permissions helps ensure data 

security and privacy compliance. 

 

Adherence to Regulatory Requirements: Compliance with regulatory requirements, 

such as those outlined by the International Conference on Harmonization (ICH), 

regional regulatory agencies (e.g., FDA, EMA), and national pharmacovigilance 

regulations, is essential to ensure that pharmacovigilance data exchange protocols 

meet legal and regulatory standards. 

Implementation Considerations 

This section documents the effort required to keep the pertinent sources and resources 

of NEWROAD updated. 

 

The difference between resources and corpora is the first provide the concepts while 

the latter provide the weighted relationships between them 

 

The following resources are required for NEWROAD: 

● Drugs 

● Genes 

● Pathways 

● Diseases 

● Structures (PDB Entry) 

 

The following corpora have been or planned to be incorporated during the project 

duration: 

● MEDLINE 

● PDB 

● SM: PDB Clean 

● SM: MATISSE 

● SM: INSIDE 

● FAERS 
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Importing Resources 

Here is a high level view of the entire system behind the NEWROAD Visual Explorer: 

 

 
Figure 6: NEWROAD Visual Explorer Data Flow 

 

Biomedical concepts are stored in an intermediate database called XREF. Concepts 

have terms that may be synonymous. So the same concept may have multiple terms. 

Each concept has an id that is either externally (preferred) or internally assigned. 

Furthermore, new ConceptTypes or new concepts may be defined from new Corpora 

as in the PDB case. Biovista utilizes MD5 for internally assigned ids in order to have 

as stable as possible identifiers that are not changing with resource updates or the 

insertion of a new term. 

A ConceptType is the ontological parent of a group of concepts e.g. Genes, Pathways, 

Diseases, Drugs etc. The ConceptType is embodied by one or more lists of various 

origins. Each concept term has the following properties: 

● id: The concept id in the XREF. This is the id of the original resource if possible. 

Each concept has its own namespace of ids which means that ids can be reused 

by different EntityTypes. For example (imaginary) concept_disease.id = 1 may 

be 'UVEITIS' and concept_gene.id = 1 may be 'EGFR'. 

● name: The name of the term. 

● canonical: Boolean that indicates the preferred name of the concept. A group of 

terms with the same id where the number of canonicals != 1 is considered an 
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error and there are checks against it. So a concept must have one and only one 

canonical. 

● source: There are concepts that are assembled from different resources (e.g. 

drugs). This may help trace back any issues. Examples are: GO, MeSH UMLS 

or BV for terms coming from Biovista synonym tables or custom-lists. 

● term_id: The id of the specific term. The reasoning is to help us calculate the 

impact a specific term may have with a paper-term by-product table. Since it is 

an integer, it is not supposed to be retained between new XREF builds. 

 

A ConceptType may be assembled from multiple resources. In that case the individual 

resources are called subresources. 

Drugs 

Drugs are assembled from: 

● MeSH Drugs 

● FDA Vaccines 

● FDA Drugs 

Note that some Compounds that have no pharmacological action according to MeSH 

are still promoted to Drugs based on a custom config file. The problem with using 

multiple subresources is the rise of conflicts. Different subresources may provide 

different canonical for the same concept or have a term to belong to different concepts. 

That issue is also known as polysemy. 

To address these problems Biovista has a suite of rigorous tests and an internal tool 

called Resolver that helps the human curator to resolve disagreement between 

subresources or even in the same resource. 

Below is a screenshot of the tool. 
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Figure 7: The Resolver Disambiguation Tool 

Here in the above example, we disambiguate the term AMPHOTEC which happens to 

be a synonym for both C068538 (liposomal amphotericin B) and D000666 

(Amphotericin). The resolution for this specific question was to merge the two concepts 

(and all of their terms) in C068538. 

After resolving all issues, the Drug ConceptType is ready and can be used for mapping 

relationships. 

Genes 

The current implementation of genes ConceptType has the following new features: 

 

● Merge in MeSH Genes 

● Use Resolver for disambiguation 

● New round of synonymising based on co-occurrence as gene synonyms 

The genes that are included in the final list are the ones that belong in the curated list 

of model organisms. Model organisms (+microbiome) are the organisms that are 

monitored by Biovista.  

 

Genes are assembled from: 

 

● NCBI: Genes that have tax_id in the final set of model organisms 

● UniProt: Genes that have tax_id in the final set of model organisms 

● MeSH: brings more Gene names. This implies an extraction of the Organism 

name from Gene name (mesh_id based) 

● HMP (Microbiome NCBI BioProject) 

 

Genes do not employ the current merging facilities because of their intricate 

requirements. Note that the id in the subresources is not orthogonal and it is used for 

matching. Furthermore, the subresources are not fully merged like in the drugs case. 

The subset of genes that belong to model organisms is selected in all subresources. 

Once more, the Resolver along with a series of automatic rules is employed to 

disambiguate synonyms. 

Pathways 

Pathways are assembled from: 

 

● GO / Biological Process sub-ontology 

While in the case of Pathways there are no multiple subresources there is still need to 

use the resolver. Here is an example:  
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Figure 8: Resolver use for Pathway Disambiguation 

In this example GO:0000423 has the canonical term mitophagy which is also a 

synonym of GO:0000422 (autophagy of mitochondrion). The final decision was to 

merge GO:0000422 to GO:0000423. 

Diseases 

The disease ConceptType is built from UMLS. UMLS is an aggregator of subresources 

encompassing multiple dictionaries such as SNOMED, MedDDRA, NCI and various 

ICD versions. 

 

The following categories are used to assemble the ConceptType: 

 

1. T019 Congenital Abnormality 

2. T020 Acquired Abnormality 

3. T037 Injury or Poisoning 

4. T046 Pathologic Function 

5. T047 Disease or Syndrome 

6. T048 Mental or Behavioural Dysfunction 

7. T049 Cell or Molecular Dysfunction 

8. T050 Experimental Model of Disease 

9. T184 Sign or Symptom 

10. T190 Anatomical Abnormality 

11. T191 Neoplastic Process 

 

Although UMLS is trying hard to harmonize the different terms across different 

vocabularies it is not always possible. So, the use of Resolver is deemed necessary in 

order to avoid polysemy issues. See the following example: 
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Figure 9: Resolver use for polysemy issues 

In the above example the term thrush is a synonym in both C0006840 (Candidiasis) 

and C0006849 (Oral candidiasis). The decision here was to remove it from C0006849 

as thrush is a more generic term. 

 

Another difficulty that UMLS presents is the deprecation of its own subresources. When 

a dictionary has been non-updated for some time UMLS marks it as deprecated. With 

the deprecation of the dictionary comes the removal of all its terms. While most of the 

terms do exist in other dictionaries some critical or widely used terms may not. It is 

always a difficult decision to keep a deprecated resource or not. For NEWROAD the 

decision was to not include deprecated resources for now. This decision may be 

revisited later. 

Protein Data Bank as Resource 

The protein Data Bank serves as both a resource and corpus. As a resource lists all 

216K PDB experimental structure entries. These entries are not scanned in MEDLINE 

but are destined to be used as inputs to the SM provided algorithms. 

 

Each PDB entry has as canonical the concatenation of its id and title. Plain ids are also 

provided as synonyms for easier mass user input i.e. copy - paste. 

 

The import procedure reads the PDB provided files that have the form  '*-

noatom.xml.gz' that contains only metadata and no 3D structural information. 

PubChem 

SoftMining algorithms are expecting SDF and SMILES files for the various compounds. 

These files are available for download by PubChem id. Although PubChem4 is a highly 

 
4 https://pubchem.ncbi.nlm.nih.gov/  

https://pubchem.ncbi.nlm.nih.gov/
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polysemous resource that cannot be imported directly we can establish mappings from 

and to our concepts. 

 

So since the output of the whole procedure is expected to be candidate Drugs for drug 

repositioning we need a way to map back and forth. 

 

Importing Corpora 

After the conclusion of ConceptTypes we are ready to start building the relations that 

link them. The software expects that all relationships are weighted, meaning there is a 

way to order the relationships of a certain concept. 

MEDLINE 

From MEDLINE via textscan we extract co-occurrence relationships. The weight of 

each relationship is the Jaccard Index or Tanimoto5 Strength. 

 

Some numbers: 

 

● Records (papers): 36005984 

● Entities: 1212137 

● Terms: 1874501 

● Relationships: 1872194012 

Protein Data Bank as Corpus 

From PDB via the XML parsing we extract Genes, Drugs and Compounds and related 

PDBs. As a first approximation we assign again the Jaccard Index as the sorting 

function for the relationships. 

 

Some relevant numbers: 

 

● Records (papers): 217157 

● Entities: 286234 

● Terms: 748567 

● Relationships: 3036645 

SM: PDB Clean 

PDB_CLEAN is a preprocessing tool for standardizing the heterogeneous structures 

derived from the Protein Data Bank (PDB). These raw PDB files often contain various 

extraneous components that make them unsuitable for computational analysis without 

prior cleaning. 

 

 
5 https://en.wikipedia.org/wiki/Jaccard_index  

https://en.wikipedia.org/wiki/Jaccard_index
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The tool operates through a Python-based API, offering a sequence of functions to 

enhance the usability of PDB files for scientific computation. It begins by verifying the 

file integrity, then proceeds to remove irrelevant molecules and cofactors, and 

eliminates nucleic acids and water molecules. It also predicts the pKa of all residues, 

appends hydrogens, and optimizes the molecular structure through energy 

minimization. These steps ensure the PDB files are streamlined and computation-

ready, simplifying subsequent analytical processes. 

SM: MATISSE 

Matisse is a specialized tool designed for analysing the similarity between protein 

binding sites, focusing on the geometry and topology of the active site rather than the 

overall structure. This approach is pivotal for identifying potential off-target effects of a 

molecule, which is crucial in understanding possible side effects. 

 

In drug repurposing, the similarity analysis of active sites facilitated by Matisse allows 

for the strategic design of drug mixtures tailored for specific therapeutic conditions. 

Accessed through an API, Matisse returns a list of proteins whose active sites show 

the highest similarity, providing valuable insights for targeted drug development and 

combination therapies. 

SM: INSIDE 

INSIDE is an advanced Python-based API tool crucial for the identification of allosteric 

sites within proteins. Recognizing these sites is essential for drug design and 

understanding interaction mechanisms, as each protein can possess multiple allosteric 

sites influencing its function. 

 

By inputting the PDB ID, INSIDE processes and returns a PDB file that maps all 

identified allosteric sites, providing a detailed blueprint for researchers and developers. 

Notably, INSIDE boasts an impressive accuracy rate of 94%, significantly surpassing 

the 60% accuracy achieved by similar tools like Schrodinger. This high level of 

precision makes INSIDE a valuable resource in the pharmaceutical and biochemical 

research fields, enhancing the efficacy and specificity of drug design and interaction 

studies. 

FAERS 

Integration of data information from the FDA's Adverse Event Reporting System 

(FAERS) is considered as a future feature in the NEWROAD Visual Explorer. A major 

challenge with FAERS data is the mapping of the free text form of Drugs to the Active 

Ingredient concepts. Another challenge is the duplication of records that is observed 

when the same event is recorded by more than one reporter. 

 

FAERS relationships (Drug associated with one or more Adverse Events) that can be 

translated into potential safety signals are statistically calculated via suitable 

Disproportionality Analysis (DA) metrics. A wealth of possible score functions are 
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available such as: Proportional Reporting Ratio (PRR)6 and its lower boundary of the 

CI 95% (PRR25), Reporting Odds Ratio (ROR)7 and its lower boundary of the CI 95% 

(ROR25), Information Component (IC)8 and its lower boundary of the CI 95% (IC025), 

Chi Square (x^2)9 and Jaccard Index. 

 
6 https://en.wikipedia.org/wiki/Proportional_reporting_ratio  
7 https://en.wikipedia.org/wiki/Proportional_reporting_ratio  
8 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6331976/  
9 https://allaboutpharmacovigilance.org/45-chi-square-%CF%872/  

https://en.wikipedia.org/wiki/Proportional_reporting_ratio
https://en.wikipedia.org/wiki/Proportional_reporting_ratio
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6331976/
https://allaboutpharmacovigilance.org/45-chi-square-%CF%872/
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CONCLUSIONS 

This report highlights the steps towards the implementation of a computational 

pharmacovigilance interoperability protocol for the NEWROAD Open Access platform. 

Overall, these protocols and workflows represent a significant step towards enhancing 

project data exchange and collaboration. By establishing standardized protocols and 

integrating them into platform web services, this initiative contributes to improving 

patient safety and healthcare decision-making, in the context of drug repurposing. 

 

Related Deliverables  

NEWROAD deliverable document report: D4.3-SOPs for Open Access Platform 

(submitted M18). 

 


