
Research Space
Journal article

Accreditation model of European Haemophilia Centres in the era 

of novel treatments and gene therapy

Stephensen, D., Boban, A., Baghaei, F., Fijnvandraat, K., 

Klamroth, R., Miesbach, W., Kavanagh, M., Noone, D., Crato, M. 

and Peyvandi, F.

"This is the peer reviewed version of the following article: Boban, A, Baghaei, F, Karin, F, 

et al. Accreditation model of European Haemophilia Centres in the era of novel 

treatments and gene therapy. Haemophilia. 2023; 29: 1442–

1449. https://doi.org/10.1111/hae.14887, which has been published in final form 

at  https://doi.org/10.1111/hae.14887,   

This article may be used for non-commercial purposes in accordance with Wiley Terms 

and Conditions for Use of Self-Archived Versions. This article may not be enhanced, 

enriched or otherwise transformed into a derivative work, without express permission 

from Wiley or by statutory rights under applicable legislation. Copyright notices must not 

be removed, obscured or modified. The article must be linked to Wiley’s version of 

record on Wiley Online Library and any embedding, framing or otherwise making 

available the article or pages thereof by third parties from platforms, services and 

websites other than Wiley Online Library must be prohibited."

https://doi.org/10.1111/hae.14887
https://doi.org/10.1111/hae.14887


Updated European certification of haemophilia treatment and haemophilia gene therapy centres 

 

Boban A1, Baghaei F2, Fijnvandraat K3, Klamroth R4,5, Miesbach W6, Stephensen D7, Kavanagh M8, 

Noone D9, Crato M9, Peyvandi F10,11 

 

1Haemophilia Centre, Department of Haematology, University Hospital Centre Zagreb, University of 

Zagreb School of Medicine, Zagreb, Croatia 

2Coagulation Centre, Department of Medicine, Section of Haematology and Coagulation, Sahlgrenska 

University Hospital, Gothenburg, Sweden 

3Amsterdam UMC, University of Amsterdam, Emma Children’s Hospital, Pediatric Hematology, 

Meibergdreef 9, Amsterdam, Netherlands 

4Department of Internal Medicine – Vascular Medicine and Haemostaseology, Haemophilia 

Treatment Centre, Vivantes Clinic im Friedrichshain, Berlin, Germany  

5Institute of Experimental Hematology and Transfusion Medicine, University Hospital Bonn, Medical 

Faculty, University of Bonn, Germany 

6Department of Haemostaseology and Haemophilia Centre, Medical Clinic 2, Institute of Transfusion 

Medicine, University Hospital Frankfurt 

7Kent Haemophilia and Thrombosis Centre, East Kent Hospitals University NHS Trust, Canterbury, 

United Kingdom 

8Paediatric Coagulation Centre, Children’s Health Ireland at Crumlin, Dublin, Ireland 

9European Haemophilia Consortium, Bruxelles, Belgium 

10Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Angelo Bianchi Bonomi 

Hemophilia and Thrombosis Center, Milan, Italy. 

11Università degli Studi di Milano, Department of Pathophysiology and Transplantation, 

Milan, Italy 

 

Corresponding author:  

Prof Ana Boban, MD, PhD 
Haemophilia Centre, Department of Haematology, University Hospital Centre Zagreb,  
Kišpatićeva 12, Zagreb, Croatia 
Phone: +385981667808 
Mail: bobanana@gmail.com 
 

 

 

 



Running title: Certification of Haemophilia centres 

 

Key words: haemophilia, von Willebrand disease, gene therapy, haemophilia centres, on-site audit, 

certification 

 

Word count: 3687 

 

 

 

 

 

  



ABSTRACT 

 

Introduction: The international certification of haemophilia centres in Europe is run by the European 

Association of Haemophilia and Allied Disorders (EAHAD) and European Haemophilia Consortium 

(EHC) since 2013. The centres are designated as European Haemophilia Comprehensive Care Centres 

(EHCCC) or European Haemophilia Treatment Centres (EHTC), based on the specific requirements 

which evaluate centres’ ability to provide care for patients with haemophilia and allied disorders. Aim: 

The emerging of novel treatment options, non-replacement and gene therapy for management of 

haemophilia necessitates the update of the centre’s needs and requirements. Methods: To facilitate 

the realization of these changes, EAHAD, in collaboration with EHC, has taken the steps to define 

necessary measures to safeguard quality and improvement of bleeding disorders care throughout 

Europe, to build a novel model for implementation of gene therapy and to provide a new Auditing and 

Certification protocol. Results: The updated guidelines for the certification of European Haemophilia 

Centres include all the requirements regarding facilities, laboratory and personnel needed for optimal 

management of novel treatment options, including the introduction of the hub-and-spoke model for 

delivery of gene therapy. To verify the implementation of requirements issued by the guidelines, an 

on-site audit process has been designed. Conclusion: Implementation of the novel certification 

protocol of the haemophilia treatment and haemophilia gene therapy centres has been made to 

further improve the quality of care for patients with haemophilia and other inherited bleeding 

disorders. 

 

  



 

1. INTRODUCTION 

 

Haemophilia is a rare inherited bleeding disorder characterised by spontaneous bleeding and chronic 

impairment of musculoskeletal system. Due to its rarity and complexity, haemophilia is best managed 

by a multidisciplinary teams organized in specialized centres [1]. The comprehensive care model was 

developed in the second half of 20th century in Europe, United States, Canada and Australia [2-8], and 

has since become the standard of care for PWH, as it has been shown to have a positive impact on 

treatment outcomes and quality of life [3, 9-12].  Haemophilia centres are not limited to the treatment 

of haemophilia, but include patients with other inherited and acquired deficiencies of coagulation 

factors, von Willebrand disease and inherited platelet defects. 

There are 409 known HCs in Europe, and their size and services offered vary enormously [13].  One 

hundred fifty-nine HCs are certified as European Haemophilia Centres, a certification process run by 

European Association for Haemophilia and Allied disorders (EAHAD) and European Haemophilia 

Consortium (EHC). 

The international certification of haemophilia centres in Europe was launched in 2013 with the aim to 

define criteria for the designation of Haemophilia Centres within Europe, in order to provide standards 

for an expected level of care for haemophilia and other inherited bleeding disorders and to encourage 

centres to use these standards for benchmarking and identification of areas for improvement [14]. 

The project was led by the European Haemophilia Network (EUHANET) and was done in coordination 

with EAHAD and EHC.  

The main objective of EUHANET was ensuring equity of haemophilia treatment and care throughout 

Europe [15]. The project was funded by the Executive Agency for Health and Consumers (EAHC) of the 

European Commission, but also with the support of the pharmaceutical industry. The partners of the 

project were EAHAD, EHC and the Universities of Sheffield, Utrecht, and Milan, together with the 84 

collaborating partners in 26 European countries. It was established in June 2012 and emerged from 



the European Haemophilia Safety Surveillance (EUHASS). EUHASS system was set up in 2008 was 

based on collaboration of 70 European Haemophilia Centres from 26 countries that prospectively 

collected adverse events occurring in PWH [16]. EUHANET project extended the objectives to four 

separate areas, certification of Haemophilia Centres, setup of a haemophilia website, expansion of 

EUHASS system and establishment of a prospective project in afibrinogenemia and FXIII deficiency 

[16]. The project ended in 2015 after successful completion of its objectives and was succeeded by 

the EAHAD.  

The European Guidelines for the certification of Haemophilia Centres were developed with the main 

objective of implementing a common and shared European strategy for a certification system that 

involved two levels of haemophilia care. Haemophilia Centres were designated as either European 

Haemophilia Comprehensive Care Centres (EHCCC) or European Haemophilia Treating Centres (EHTC), 

distinguished according to the functions and activities they carry out [14]. The document was 

produced by adopting a rigorous methodological approach and involving different stakeholders 

(National Health Authorities, Health Professionals, Patient Organisations and EUHANET Project 

Partnership). It was based on the key reference documents including the European principles of 

Haemophilia care published in 2008 [17], three recommendations on rare diseases drafted by the 

European Union Committee of experts on rare Diseases (EUCERD) and data on the existing 

certification systems in use in Europe [18]. The operational steps started with the review of the 

literature on available standards and certification systems in Europe and sharing of principles and 

criteria with the collaborating partners in a form of questionnaires. A draft of the guiding document 

was shared with more than two hundred European stakeholders, and agreement was achieved for the 

great majority of standards. The final release of the document was approved on the 7th of June 2013. 

The development of haemophilia treatment centres throughout history has been largely influenced 

by the development of therapy and advancement of treatment modalities, evolution of haemophilia 

management and its specific requirements. Now, in 2023, we are experiencing a new revolution in the 

management of haemophilia. Novel treatment possibilities, long-acting factor products and 



innovative non-factor therapies are improving the outcomes of prophylaxis and provide better quality 

of life for PWH [19]. However, these treatment options require increased medical expertise, education 

of patients, information exchange and adoption of structure of haemophilia centres. More than other 

novel treatments, gene therapy requires the implementation of new set of practices, reassessment of 

the infrastructure and an update of current processes in haemophilia centres [20].  

To facilitate the implementation of these changes, EAHAD, in collaboration with EHC, has taken the 

steps to define the quality standards for improvement, the standards of service and resources for the 

application of the gene therapy, and create the new European certification and auditing protocol.  

 

2. UPDATE OF THE EUROPEAN GUIDELINES FOR THE CERTIFICATION OF HAEMOPHILIA 

CENTRES (2020 – 2023) 

 

The new options of prophylactic treatment for PWH, extended half-life factor concentrates and non-

replacement therapies, are aiming to improve the quality of protection and lessen the treatment 

burden [19, 20]. In addition, several novel molecules have been investigated in clinical trials and are 

expected to become available in clinical practise in the next couple of years [21-25]. The modification 

of molecules and the discovery of new drugs enable us to think about a new era in haemophilia 

management and the possibility of more ambitious treatment goals [26]. However, the 

implementation of new treatment options will require education and adoption of new skills for the 

members of the multidisciplinary team, as well as a close collaboration between haemophilia 

treatment centres. 

Moreover, haemophilia patients with life expectancy close to the general population suffer from 

similar diseases like hypertension, atrial fibrillation, cardiovascular and diabetes as they age [27]. The 

management of all these disorders in the era of novel therapies requires a proper multidisciplinary 

approach. 

The updated European Guidelines for the certification of Haemophilia Centres address these 

challenges and aim to set the standards for modern haemophilia care. They define updated 



requirements for the designation of EHCCC and EHTC [28], but also hub and spoke centres for gene 

therapy [20]. 

 

a) Comprehensive care 

 

The fundamental characteristics and determinants of haemophilia care in Europe have not been 

changed in comparison to our previous European guidelines (Table 1). All PWH and patients with other 

inherited or acquired bleeding disorders should be registered and treated in EHTCs and EHCCCs with 

a comprehensive care programme including access to prophylaxis and modern treatment. 

Comprehensive care has been defined as continuing supervision of all medical and psychosocial 

factors affecting PWH [11]. The multidisciplinary team of experts consists of the core haemophilia 

team and the affiliated medical specialists who address the specific needs and comorbidities of PWH. 

The functioning pathways should be defined to ensure the access to all the specialists involved in the 

comprehensive care.   

Advances in haemophilia treatment have led to an improved life expectancy of PWH, raising 

necessities to include care for ageing persons and comorbidities related to the older age, including 

cardiologists, nephrologists, oncologists, geriatrists and other specialists. Moreover, the introduction 

of gene therapy might require the addition of new members to the team, and the redefinition of the 

roles of current members, as hepatologist and immunologists [29]. Psychological support has been 

strongly recommended during the process of gene therapy within the EHCCC, from the pre-therapy 

assessment and screening to the follow up period and facing with the positive and the negative 

outcomes of treatment [30]. 

 

 

b) Coagulation laboratory services 

 



The coagulation laboratory plays a crucial role in diagnosis and monitoring of treatment of inherited 

bleeding disorders and is a mandatory part of each EHCCC and EHTC, either internal or external to the 

centre. Each EHTC should be associated with a coagulation laboratory which can provide diagnostic 

and monitoring laboratory support during working hours.  On the other hand, the coagulation 

laboratory within the EHCCC should offer the full repertoire of tests for the diagnosis and monitoring 

of inherited disorders of haemostasis, but also provide a 24-hour laboratory service for the clotting 

factor assays and inhibitor testing. EHCCC should provide a comprehensive review of the results by an 

expert haematologist. 

Laboratories should be able to measure activity of FVIII and FIX in plasma by both one-stage clotting 

assay (OSA) and chromogenic substrate assay (CSA). Moreover, as modifications in FVIII and FIX 

molecules in the extended half-life (EHL) concentrates (fusion with the Fc fragment, albumin fusion 

and pegylation) alter the effect of FVIII and FIX in the laboratory tests, specific assays and reagents 

should be used for monitoring EHL-products. Due to the significant differences between products, 

coagulation tests should be validated specifically for the particular EHL-product [31]. 

Moreover, the non-factor product emicizumab, a bi-specific antibody mimicking the co-factor function 

of FVIIIa, artificially shortens activated partial thromboplastin time–based clotting times, making 

standard OSCAs inapplicable for analysis of samples from patients treated with this drug [32]. 

Therefore, a specific set of assays should be used in PWH receiving emicizumab. A modified FVIII OSA 

has been developed for the determination of emicizumab levels in plasma, and FVIII CSA with bovine 

FX in kit reagents for the measurement of residual FVIII activity and the presence of inhibitors [32]. 

Discrepancies in the assays measuring activities of FVIII and FIX following gene therapy have been also 

described, with OSCA results approximately 1.5 times higher than CSA in both haemophilia A and 

haemophilia B [33, 34]. Therefore, laboratories providing testing for patients receiving gene therapy 

should be able to perform modified chromogenic test for the gene therapy program and follow-up of 

patients. 



The minimal requirement for the coagulation tests that should be provided by the laboratories are 

listed in Table 2. 

 

c) Introducing the hub and spoke model for gene therapy 

 

Gene therapy for haemophilia A and haemophilia B has been recently approved by the European 

Medicines Agency (EMA). It represents a fundamental paradigm shift in the treatment of haemophilia 

[35]. It promises long-term expression of FVIII or FIX after a single intravenous administration of the 

gene therapy construct, thus providing independence from the standard prophylaxis [36].   

Among the novel treatments of haemophilia, gene therapy represents the biggest challenge to both 

medical staff and haemophilia centres, since this approach to haemophilia treatment differs 

significantly from all other current treatment protocols. Even more, experience with gene therapy has 

been to date exclusively gathered in clinical trials, which implies inclusion of restricted number of 

carefully selected haemophilia centres and experience built on a rather small number of patients.  

Inclusion criteria, dosing and follow-up of patients have been carried out according to previously 

defined strict and regularly monitored criteria. Consequently, the transition of gene therapy into 

clinical practice outside of clinical trials poses challenges to the entire gene therapy process, form 

patient selection and information, to dosing of the gene construct, and the organisation of care before 

and after gene therapy. Furthermore, a number of uncertainties still exist regarding the 

implementation of gene therapy, including inclusion criteria, durability and level of factor expression, 

safety issues, short-term and long-term complications, and their management.  

In conclusion, the implementation of gene therapy should be led by highly experienced and well-

educated experts in both haemophilia and gene therapy but should also be carried out in adequately 

equipped haemophilia centres, in which requirements may go beyond standard capabilities of 

haemophilia centres. 



A “hub-and-spoke” model has been developed to ensure access to gene therapy for all patients, to 

facilitate the delivery of gene therapy and to better qualify haemophilia centres to address all aspects 

of gene therapy [20, 37]. The model was designed as a modifiable network of haemophilia centres 

that coordinates gene therapy from patient counselling and informed consent through preparation 

and administration of the gene therapy product to close monitoring of the immediate post infusion 

period and long-term follow up.  

Hub centres are defined as EHCCCs that are experienced in comprehensive care and additionally 

specialized in gene therapy. Designation of being a hub centre does not imply a separate classification 

besides EHCCC and HTC, but an additional characterisation of the EHCCC. This centres, named 

European Haemophilia Gene Therapy Centre (EHGTC), would take the lead in delivery of gene therapy, 

especially the preparation and infusion of the gene therapy construct (Table 3). The responsibilities of 

hub centres would be to confirm the eligibility criteria, conduct the final discussion with the patient 

and provide informed consent, to prepare, store and dose the gene construct, and to be actively 

involved in counselling the spoke centres during the short-term follow-up period. The medical team 

in hub centres should have experience obtained in previous gene therapy trials or via specific 

knowledge transfer through a mentorship program. Mentorship program should be designed to 

ensure best practice methodologies in the delivery of gene therapy from centres with previous 

experiences in gene therapy and could be organized as a national or international program. 

Spoke centres are usually, but not necessary, patients’ home centres where PWH receive initial 

information and counselling about their treatment options and are evaluated according to inclusion 

and exclusion criteria, but are also the centres that should offer long-term follow-up to patients that 

have received gene therapy. Short-term and long-term follow-up includes determination of 

coagulation and immunological parameters, monitoring of joint score and function, and liver health 

[37], and should be carried by close collaboration and information exchange between hubs and 

spokes. PWH will be encouraged to do the regular visits to the spoke centre, with communication 



between centres carried by the medical personnel. Moreover, all the supportive services should be 

available in the spoke centres. 

Well-defined and structured protocols for the follow-up period are necessary to assess the outcomes 

of treatment, detect reduction or loss of factor expression and to monitor possible side-effects, 

including liver toxicity. Immunologists and hepatologists should be consulted when appropriate. 

 

3. THE NEW AUDITING PROTOCOL FOR CERTIFICATION OF HAEMOPHILIA CENTRES 

 

a) The current certification of haemophilia centres in Europe 

The current auditing process for the certification of HCs in Europe is conducted by EAHAD and EHC 

and relies on a self-assessment process performed by the centres that apply for the certification. The 

application document is built on the criteria defined by the European Guidelines for the certification 

of Haemophilia Centres, which is accessible through the EAHAD official web page [28]. The thorough 

and detailed evaluation sheet is fulfilled in and signed by the medical director of the applying centre, 

and revised by the European Haemophilia Centre Certification Group, consisting of four members, 

including a patient representative. Based on the necessary requirements, the centre is designated as 

EHTC and EHCCC. The process finishes by the issue of the certificate for the period of three years, after 

which the process can be renewed. 

The Certification of haemophilia centres in Europe by EAHAD is entirely voluntary. By the definition, 

certification is a voluntary procedure attesting the fulfilment of set of technical or organisational 

specifications which are developed based on consensus among all interested parties. Accreditation is, 

on the other hand, a formal procedure that finds its legal framework within certain regulations [38].  

Therefore, although not obligatory and not a formal procedure, the certification of the HC by the 

EAHAD/EHC provides recognition at the European but also global level as high-quality haemophilia 

centres with specifically defined services, possibilities to offer comprehensive care, and capabilities of 

performing clinical studies. For patients, certification carries reassurance that the certificated service 

meets current standards of care and may even encourage them to choose treatment only in those 



centres that are certificated [39]. Currently, 159 haemophilia centres from 34 countries have been 

registered, among which 117 are designated as EHCCC and 42 as EHTC [40]. 

Besides being certificated by EAHAD and EHC, some European countries like Netherlands, Italy, 

Germany and United Kingdom have a long-standing well-established per-review process of HCs on the 

national levels [41-43]. The certification process differs from county to county, but is usually 

performed by trained external peers, haemophilia experienced clinicians and nurses, and patient 

representatives. In some countries, like The Netherlands, officer from a specialized auditing company 

joins the audit team [41]. The certification process in the United Kingdom has been described as a 

highly effective mean of improving the quality of care for patients with bleeding disorders [43]. 

 

b) The need for new certification procedure for haemophilia centres on the European level 

The current certification process of HCs in Europe has limitations. In the program run by EAHAD and 

EHC the evaluation of the HC applying for the certification is based solely on the description of the 

centre provided by the applicant, while no documentation corroborating the given information is 

neither provided nor required. The process is lacking objective verification of the presented data by 

independent party. On the other hand, countries that have established national certification process 

are duplicating the work if they choose to apply for both types of certifications. To overcome these 

unsolved issues, the new auditing protocol for certification of haemophilia centres has been proposed 

by the EAHAD in collaboration with EHC.  

The Certification and Audit Working Group has been found within the EAHAD with the aim to establish 

the new protocol for certification of HCs. The first step of the process was to update the European 

Guidelines for the Certification of Haemophilia Centres, as described before, and the second step to 

established the on-site peer-audit as a part of the standard certification protocol.  

The on-site audit has been chosen as it has demonstrated as highly effective on the level of national 

certification processes of HCs. Audit is posited to increase accountability and improve the quality of 

care through systematic monitoring and evaluation. Moreover, the audits have demonstrated to 



create quality improvement awareness, trigger active participation by healthcare professionals, audit 

data support healthcare professionals in raising issues in their dialogues with dose in leadership 

positions and finally, audits legitimise the provision of feedback to colleagues, which encourages 

constructive collaboration [44]. The advantages over web-based audits is also in providing 

opportunities for interaction, discussion and sharing of ideas, while the sense of community 

contributes to implementation effectiveness [44]. Finally, audit creates opportunities for feedback on 

multidisciplinary issues that affect all stakeholders involved in the care process, and open possibilities 

for exchanging views about potentials for improvement.  

 

c) Pilot project of the certification of haemophilia centres 

The pilot project of on-site auditing HCs has been prepared by the EAHAD/EHC Certification and 

Audit Working group. The results will be used for establishing the EAHAD/EHC certification procedure 

but can be also used as a model for different auditing processes on national or international levels. 

The process will be conducted by the Certification committee consisting of multidisciplinary 

professionals, physicians, nurses, physiotherapists, laboratory specialists, and patient’s 

representatives. In that way, every member of the audit team will be responsible for the area of 

her/his expertise. Involvement and participation of patient representatives as members of the 

inspection team, or as a promotor of the process, is common element in the most national certification 

of HCs [45]. The members of the audit team will be recruited from EAHAD and EHC. The audit groups 

that will visit the centres will consist of at least three members, a physician, a nurse or a 

physiotherapist, and a patient representative, which may be a patient or patient’s parents. All team 

members will receive training by the external experts in the quality control of health care systems to 

ensure the equity and harmonisation of the certification process. The visits to the centres will be based 

on the pre-defined quality standards and will include interviews with the staff members, analysis of a 

random sample of medical records, onsite auditing of the operating procedures and the review of the 



facilities. Interviews with patients and caregivers are equally important to determine the patients’ 

opinions and their satisfaction with the care provided. 

The new certification process will therefore consist of three steps.  

1. The first step is the application by the haemophilia centre, including sending the completed 

thorough and detailed application/self-assessment form.  

2. The on-site audit team will visit the centre after verifying and confirming that all criteria based 

on the application form are met. The structured and detailed on-site audit process would 

include the interviews with the medical staff and the patients and the evaluation of the centre’s 

facilities and documentation. 

3. The certification committee will review all the data gathered and make a final decision. The 

process will end by producing the report and sending the feedback to the audited centre.  

The detailed report will be provided by the Certification committee at the end of the auditing process. 

The centres will be designated as EHCCC or EHTC, while EHCC may get additional designation of being 

EHGTC. In case that some of the standards defined by European Certification of haemophilia treating 

centres are not met, the centre will receive the document describing discrepancies and could re-apply 

after undertaking necessary measures for improvement. Regular re-certification process is planned to 

be performed every five years. 

The collaboration between EAHAD/EHC and national auditing organisations will be proposed for the 

countries with the existing national certification system to ease the process of certifications and to 

avoid unnecessary reauditing. A national certification process and requirements will be assessed and 

compared with EAHAD/EHC auditing process, and if necessary, audit of the selected requirements will 

be performed. 

All the documentation regarding the certification process will be securely stored by EAHAD, as it has 

been since the onset of certification process in 2013. Designation of the certified centre will be 

available on EAHAD web page [40], howe14ver, all the other information will not be publicly available. 

 



 

CONCLUSION 

The new EAHAD/EHC audit and certification procedure has been developed with the aim to help 

haemophilia centres (EHCCCs and EHTCs) to achieve a harmonized European standard of haemophilia 

care. The updated European guidelines for the certification of Haemophilia Centres include all the 

novel requirements regarding facilities, laboratory and personnel needed for optimal management of 

the treatment that is currently available, and those expected in the near future, including the need for 

introduction of the hub-and-spoke model for delivery of gene therapy. 

The development of new therapeutics and the arrival of novel treatment possibilities had a significant 

impact on the management of haemophilia, presenting a major paradigm shift in haemophilia care. 

Consequently, these changes will have major impact on the management and organisation of 

haemophilia centres but will also change the principles governing the planning and philosophy of 

haemophilia treatment.  
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