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Abstract 

New opportunities have arisen for development of therapies for rare diseases with the increased focus and progress in 
the field. However, standardised framework integrating individual initiatives has not been formed. We present lessons 
learned and best practice from a collaborative success case in developing a treatment for a rare genetic disease. Our 
unique consortium model incorporated several of the identified developments under one project, DevelopAKUre, 
truly bringing together academia, industry and patient organisations in clinical drug development. We found that the 
equal partnership between all parties in our consortium was a key success factor creating a momentum based on 
a strong organisational culture where all partners had high engagement and taking ownership of the entire pro‑
gramme. With an agreed mutual objective, this provided synergies through connecting the strengths of the individual 
parties. Another key success factor was the central role of the patient organisation within the management team, and 
their unique study participants’ advocacy role securing the understanding and meeting the needs of the clinical study 
participants in real‑time. This resulted in an accelerated enrolment into the clinical studies with a high retention rate 
allowing for delivery of the programme with significantly improved timelines. Our project was partly funded through 
an external EU research grant, enabling our model with equal partnership. Further attention within the community 
should be given to establishing a functional framework where sustainable funding and risk sharing between private 
and public organisations allow for our model to be replicated.
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Background
Developing new treatments for medical conditions is 
a complex field of medicine with a significant number 
of challenges, particularly for rare diseases. The success 
rates of clinical development programmes have been 
found to be low with only 6.2% (13.2% when excluding 
oncology indications) of orphan drug developmental can-
didates reaching the market, with success rates for both 
Phase 2 and 3 being less than 50% [1].

Of the estimated 7000 rare diseases that affect more 
than 400 million people globally, around 95% currently 
have no approved treatment [2]. There are many reasons 
for this, some for which actions have been taken to pro-
mote a higher level of effort, such as those of regulatory 
agencies to stimulate pharmaceutical industry invest-
ments [3]. However, some of the core reasons include 
the lack of understanding of the biology of rare diseases, 
navigating regulatory pathways for these, and defining 
and developing outcome measures relevant for the spe-
cific rare disease [4]. Further, major challenges relate to 
designing and running clinical studies in extremely small 
patient populations. The low prevalence of an often 
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heterogenous group, provides a small pool of known 
patients, which reduces the potential to recruit the 
required number of participants, but also creates logisti-
cal issues with patients being spread across countries and 
continents with long distances to the nearest treatment 
centre. Even for clinical studies in more common dis-
eases, recruitment of study participants is a major chal-
lenge. The proportion of the clinical development time 
spent on recruitment has been found to be up to 30% [5], 
and 86% of studies are delayed due to patient recruitment 
issues, with data suggesting an extension of recruitment 
timelines by a factor of two compared to initial plan [6].

Once the study recruitment has been completed, the 
retention of study participants has also proved to be a 
major challenge in the conduct of clinical studies. Here, 
data show that 54% and 53% of study participants report 
that being provided with supporting information on the 
clinical research or information on managing their health 
condition influenced their participation in clinical stud-
ies, [7]. Sixty-one percent reported that feeling part of a 
community was a major reason for them to remain in a 
study [8]. It is important to incorporate an understand-
ing of participants´ experiences in clinical studies in 
the recruitment and retention planning as these issues 
increase both costs and timelines and, more importantly, 
also have an impact on the lives of the people affected by 
the disease [4].

In recent decades, a focus on rare diseases has resulted 
in an increased awareness of the community and specific 
diseases, which has progressed the field. This can be seen 
in media visibility and overall attention, including fund-
ing of rare disease research and targeted drug develop-
ment by governments. The development of specialised 
centres caring for rare disease patients within academic 
medical institutions has further contributed to this 
change. A major factor to the advancement of the field 
would also be the professional development of rare dis-
ease advocacy groups. An increased number of patient 
organisations have emerged since the technical revolu-
tion further enabled online communities to connect indi-
vidual patients with each other. This has led to patient 
advocacy groups becoming larger and with greater influ-
ence [9]. This has in turn led to opportunities for further 
partnerships between these groups and the pharmaceu-
tical industry which provides crucial input and collabo-
ration on clinical development, especially within rare 
diseases.

At the same time, partnerships between academic 
institutions, health care providers and the pharmaceuti-
cal industry provide further opportunities to integrate 
diverse key skills into a collaboration for successful plan-
ning and execution of clinical research. The industry 
partner provides the skills of delivering international, 

multicentre and complex clinical studies meeting regu-
latory requirements, as well as resources needed to 
perform such research programmes, manufacturing 
the pharmaceutical product and ensuring that a posi-
tive clinical programme outcome is brought to regula-
tory assessment and subsequently with ensured patient 
access. The academic partner provides high medical and 
scientific competence input to the clinical development 
programme as well as the research equipment needed for 
scientifically robust planning and execution [9].

Taking all the above aspects together, new opportuni-
ties have arisen for development of therapies for rare 
diseases. However, despite implementation of several 
initiatives, a standardised framework integrating these 
elements has not been established [10] which hinders a 
radical paradigm shift.

Herein we present lessons learned and best practice 
from a European collaborative success case in develop-
ing a treatment for the rare genetic disease alkaptonu-
ria (AKU). Our unique consortium model incorporated 
several of the identified developments above under one 
project. In 2020, the outcome of our research led to the 
regulatory approval of the first pharmacological treat-
ment for AKU [11].

Specific research methodological challenges in clinical 
development in AKU
First of all, it is important to understand the specific 
methodological challenges in performing research in 
AKU due to the characteristics of the disease. AKU is a 
rare, serious, autosomal recessive multisystem disor-
der [12] affecting approximately one in every 250 000 to 
1 000 000 people [13].

AKU is caused by a genetic deficiency of an enzyme, 
homogentisate 1,2-dioxygenase, involved in tyrosine 
metabolism. This results in accumulation of homogenti-
sic acid (HGA) which is then progressively converted to 
a melanin-like HGA-pigment which deposits in connec-
tive tissues, causing them to become rigid and eventually 
brittle and prone to degradation. This disease-specific 
process is called ochronosis [14, 15], characterised by 
multisystem involvement with variable phenotypes, 
comprising severe premature spondyloarthritis, lithiasis, 
cardiac valve disease, fractures, muscle and tendon rup-
tures, and osteopenia [16, 17]. The disease is slowly pro-
gressing with a pre-symptomatic phase, other than dark 
urine, until clinical signs and symptoms appear, usually 
when patients are in their late 20 s [18]. For our research, 
the multifaceted aspects of the disease required the cor-
rect endpoints to be defined as well as large amounts of 
data to be collected, meaning complex studies to per-
form and for patients to participate in. At the same 
time, these aspects also require a large sample size for 
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statistical power of the study. These factors provided our 
programme with significant challenges related to patient 
recruitment, which will be covered specifically in this 
paper.

Alkaptonuria is a disorder of tyrosine metabolism 
similar to hereditary tyrosinaemia type 1 (HT-1) for 
which nitisinone has been approved since 2002 in the 
United States and since 2005 in Europe [19]. Nitisinone 
is an inhibitor of the enzyme 4-hydroxyphenylpyruvate 
dioxygenase, further upstream from the defects in AKU 
and HT-1, which thereby prevents formation of toxic 
or harmful metabolites. An initial clinical study with 
nitisinone in AKU was however inconclusive for the effi-
cacy analyses [20], learnings which we took into consid-
eration in the planning of our studies, resulting in a large 
amount of data for all aspects of the disease being col-
lected and analysed. As nitisinone was proven to lower 
HGA levels, thus preventing the darkening of urine in 
patients with AKU, masking is not possible, an aspect 
providing challenges with meeting regulatory author-
ity requirements of blinded, randomised controlled 
studies. We therefore designed an open study where 
the untreated control group did not receive a placebo. 
Instead, the study was evaluator-blinded as far as possible 
[21]. Another challenge was that clinical studies in AKU 
require a long study period (we used 4 years for our Phase 
3 study) due to the slow progression of the disease. The 
risk of dropouts over the study years, which could intro-
duce bias in the statistical analysis, was considered high, 
especially in the untreated control group. An important 
aspect was therefore to ensure high patient retention, 
which will also be covered specifically in this paper.

Identified success factors
Our team has identified the main factors that contributed 
to us being able to deliver the clinical development pro-
gramme with extraordinary operational excellence. These 
will be presented in the coming sections.

Preparation—key to success
Before the start of our clinical development programme 
for AKU, the understanding of the disease was still rudi-
mentary. A scientific plan was executed to prepare for the 
clinical research phase. Knowledge of the impact of the 
disease on the human body was investigated by autopsy 
of a patient with AKU, enabled by post-mortem dona-
tion [17]. By development of an in vitro model, the link 
between the culprit disease molecule and the disease 
outcome was demonstrated pre-clinically [22] as well as 
the development of an animal model to investigate the 
potential pharmacological treatment [23]. The natural 
history of the disease was further established [24] and 
a clinical evaluation tool to assess disease progression 

in this multisystem and slowly progressing disease was 
developed [25], both important for planning the study 
design. Furthermore, an early interaction with the regula-
tory agency (EMA, given the initial programme focus on 
Europe) to discuss the study programme gave important 
input which improved the design of the Phase 3 study.

Key considerations: Preparation

• Ensure execution of scientific plan to gain sufficient 
understanding of the rare disease, including natural 
history, prior to design of clinical programme

• Ensure valid clinical evaluation tools are available or 
developed

• Ensure understanding of the clinical relevance and 
patient perspective of endpoints

• Ensure early interaction with regulators

In parallel with the planning of the clinical develop-
ment programme, the important disease and patient 
community network was created, allowing for the suc-
cessful conduct and completion of the programme.

Building a consortium
The initiating patient organisation (AKU Society, United 
Kingdom) together with the leading clinical experts 
(Royal Liverpool University Hospital, United Kingdom 
(consortium coordinator)) and academic researchers 
(University of Liverpool, United Kingdom) identified 
the skills required to successfully conduct an interna-
tional multicentre clinical development programme that 
would meet the regulatory requirements. In total, 12 
partner organisations from academia, healthcare, indus-
try, and patient advocates were recruited to a consortium 
founded in 2012 that was named DevelopAKUre (pro-
nounced ‘develop a cure’). These are described in Table 1.

The AKU Society continued to support establishment 
of sister organisations globally which became part of the 
international network that enabled the programme to be 
executed and well managed.

A strong leadership of the consortium enabled efficient 
communication and timely issue solving. The consortium 
held weekly project board virtual meetings with manda-
tory representation from all partners ensuring coordina-
tion and progress of all deliverables, and all issues arising 
during the programme could immediately be solved or 
followed up.

The consortium was able to obtain external funding 
through the European Commission’s  7th Framework Pro-
gramme (FP7; project number 304985) that partly cov-
ered the costs of the clinical development programme. 
This enabled equal partnership within the consortium for 
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all member organisations, where one partner was not the 
funding sponsor which would not have allowed for the 
equality that nurtured ownership and engagement by all 
partners.

The parties established and agreed on a detailed con-
sortium contract prior to the commencement of the 
work. This legal document specified the relationship 
between the parties, in particular concerning the organi-
sation of work amongst the parties, the management of 
the project and the rights and obligations of the parties as 
well as dispute resolution.

The coordination and leadership in combination with 
the high engagement and ownership by each consortium 
partner resulted in the extraordinary timelines demon-
strated in this project.

Key considerations: Building a consortium

• Identify skills and talent and establish a consortium 
with complementary disciplines

• Ensure timely cross-functional communication by 
weekly mandatory meetings

• Ensure ownership and engagement of all parties for 
the full project by equal partnership

• Ensure a binding contract is agreed prior to com-
mencement and cover all aspects of the project’s life-
cycle

Funding
Funding for rare diseases is difficult. The fact that 
the disease is rare means that there are few funding 

opportunities. When funding opportunities are available, 
researchers should consider strategic use of experts with 
clear knowledge and experience of the funder’s proce-
dures and ensure that the research programme satisfies 
the core purpose of the funding. Pan-national organisa-
tions such as the European Commission, need to dem-
onstrate that any funding they provide fulfils a wider 
societal mission, whilst at the same time providing the 
highest level of health impact.

In this era of highly competitive funding, even the dem-
onstration of a credible consortium and an extremely rel-
evant research programme no longer guarantees success. 
Thus, the consortium should ensure that the reviewers, 
unlikely to be specialists in the specific field, are able to 
grasp the value and impact of the scientific programme 
with a very clear statement of aims and impacts, in addi-
tion to the scientific impact the research can contribute 
to the wider research community. Ensuring the funding 
agency’s understanding of the scientific value may also 
assist in minimising any future risk of grant reduction 
during contract negotiation.

Finally, understanding the funding agency’s methods 
of working after the project has been awarded is criti-
cal. A large administrative effort is required by all parties 
for the reporting to accurately demonstrate the progress 
of the project. Internal reporting systems for resources 
and budget must meet the requirements of the fund-
ing agency for funds to be provided. A professional and 
good working relationship with the scientific officer at 
the funding agency and an assigned project coordina-
tor within the management team with a high level of 

Table 1 Identified skills required and members of DevelopAKUre consortium

Expertise Partner

Leading clinical disease expertise and coordination Royal Liverpool University Hospital (RLUH) (consortium coordinator, 
study co‑sponsor)

Leading scientific disease expertise University of Liverpool (study co‑sponsor)

Patient perspective and network, advocacy AKU Society, United Kingdom

Operational clinical study expertise (including Data Management) to conduct 
complex international clinical studies in rare diseases

PSR, the Netherlands

Clinical research from a regulatory perspective, managing regulatory author‑
ity interactions and applications, expertise in the investigational drug and 
pharmacovigilance

Swedish Orphan Biovitrum (Sobi), Sweden

Medical monitoring expertise Cudos, the Netherlands

Biomarker analysis expertise Nordic Biosciences, Denmark

Inflammatory markers analysis expertise Universita degli studi di Siena, Italy

Genetic analysis expertise Biomedical Research Center of the Slovak Academy of Sciences, Slovakia

Clinical expertise and study conduct (in addition to RLUH) Hôpital Necker, France (study site)

Clinical expertise and study conduct (in addition to RLUH) National Institute of Rheumatic Diseases, Slovakia (study site)

Additional clinical study participants’ support and communication with study 
participants

ALCAP, France
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expertise in managing these aspects proved to be of high 
importance.

Key considerations: Funding

• Ensure clear demonstration of the medical and scien-
tific value to non-expert funding reviewers

• Ensure that administrative processes and systems are 
in place and meet the requirements of the funding 
agency and preferably assign a coordinator

• Ensure a professional well-working relationship with 
the scientific officer at the funding agency

Patient recruitment
To understand the challenges faced at the start of the 
clinical programme, we must understand how the patient 
organisation, the AKU Society, increased the knowledge 
and identification of AKU patients.

When the AKU Society was founded in 2003, the char-
ity knew of only four people in the United Kingdom (UK) 
with AKU. Faced with the need for additional evidence of 
patient numbers to solidify the research and support the 
case for funding in the UK, the AKU Society sent 11,151 
information packs to general practitioners and identified 
75 new sufferers [26]. Along with this, it built up a strong 
presence on emerging social media and forums and 
began to meet patients in the UK face to face at patient 
workshops. These workshops served as a crucial way for 
the new charity to understand the needs and concerns of 
patients. Once it was realised that a potential treatment 
for AKU could be nitisinone, but further research was 
needed to prove the efficacy, the workshops were also 
used to educate about research and highlight the impor-
tance of the upcoming clinical studies with nitisinone.

Armed with this knowledge, and the need to expand 
the identification of AKU patients across Europe in order 
to recruit patients into studies, a series of international 
visits to centres of excellence to speak to local AKU 
patients and their clinicians and encourage them to con-
sider supporting the studies were performed.

Due to the rarity of AKU, it was soon apparent that it 
would be necessary to recruit every eligible AKU patient 
in Europe able to travel to one of the sites. Sixty patients 
from the UK couldn’t join the study because they were 
already prescribed nitisinone as an unlicensed medi-
cation at the National Alkaptonuria Centre funded by 
NHS England. This increased the need for international 
recruitment at the three established study centres. Even 
patients outside Europe needed to be included to meet 
the recruitment target, and an expert centre in Jordan 
supported recruitment through referral of 19 patients. 
With international recruitment, the coordination was 

complex when it came to managing the annual visits, 
including flights and overnight stays, but also in rela-
tion to insurance and other administrative matters. 
Pre-screening was carried out in the patients’ countries 
to ensure that only eligible patients would be called to 
the initial screening visit. Translations and interpreters 
also became important aspects during entire study vis-
its for patients attending a site in a foreign country. In 
our programme, this was managed through the patient 
organisation taking ownership of “study participant 
concierge”-services.

The consortium team held weekly recruitment meet-
ings, in addition to the above-mentioned weekly Project 
Board meetings, during the entire recruitment period to 
have close management of the progress and resolve any 
questions or issues. A contributing factor to efficient 
recruitment (Fig.  1)  was that patients were helping by 
contacting peers outside of the AKU Society’s network. 
We soon found that patients can be a motivated and vital 
partner in referring additional patients to the study team. 
Patients understood the potential benefit of the study for 
themselves, and for the entire patient community now 
and in the future. This was shown to them with refer-
ence to existing research and by a simple and accessible 
explanation on the study’s website and via social media. 
Researchers and doctors across Europe who may have 
had patients affected by the disease were made aware of 
the study by Webinar presentations and interactions by 
the study management team, and a series of email cam-
paigns aimed either directly at them or through mem-
bership societies. Informed patients would also often tell 
their physicians about the clinical study. Due to the rela-
tively low number of patients globally, these doctors are 
often highly specialised and had other patients with the 
disease who were informed in turn.

However, there were some problems with patient 
recruitment at one study centre. AKU patients there 
had been studied significantly in the past by the medical 
establishment and were unwilling to participate in what 
they saw as “yet another study that would not benefit 
them”. This slowed down recruitment, although eventu-
ally resolved through significant interaction between the 
study site team and the local AKU patients, which high-
lights the need for communication and open dialogue, 
taking the concerns of patients into consideration and 
respecting the experiences of study participants.

Patient retention
Patients’ needs were also taken into consideration in the 
design of the studies. This included reducing the amount 
of time participants spent at the study sites, as the study 
visits took place over several days and involved long trav-
els. Based on feedback from the project’s initial phase 2 
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study, the patient organisation highlighted the impor-
tance of study participants having ‘down time’ and not 
staying in hospital as if they were unwell. Due to this, 
the subsequent phase 3 study hosted participants in 
nearby hotels. Feedback from this move was overwhelm-
ingly positive. Patients had the opportunity to interact 
with other patients with the same disease, for many for 
the first time ever, during the stays. This built a patient 
community around the studies. Due to the nature of the 
disease, patients often had severe mobility issues. As 
a reflection of this, and with feedback from the patient 
group, it was decided that those participants would be 
accompanied by a chaperone (usually a family member), 
who was fully reimbursed. This was a crucial component 
of patient retention.

Once the recruitment was fully completed, the weekly 
recruitment meetings within the consortium changed to 
become retention meetings, handling the close follow-up 

on patient retention and resolving any potential issues 
during the entire study period.

We were also faced with the challenge of participants 
knowing when they were in the no-treatment arm due to 
the open design. We anticipated that participants would 
drop out of the study because of not receiving the drug 
that was potentially beneficial to them. Indeed, one par-
ticipant resigned from the study after 3 months, realising 
the medicine could be prescribed off-license in the home 
country. However, due to the work the AKU Society 
undertook to highlight the importance of the study and 
provide educational activities on clinical development 
and research methodology to the patients from their per-
spective, this was not widely the case. An AKU patient 
who enrolled into the non-treatment arm of the study 
said this:

‘For me, it is very important to participate in such 

Fig. 1 Phase 3 study (SONIA 2) recruitment of 139 patients in a rare disease within 9 months demonstrating a constant recruitment rate 
throughout the period
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research because I do not want future generations to 
go through the same thing as me. I feel it is my duty 
to contribute to this important research. It is also 
useful to keep updated on the AKU research devel-
opments.
‘My view is that the more I can do to help the 
younger people the better. Professionals need sound 
evidence on which to base their decisions and chal-
lenge people in authority. Hopefully, younger peo-
ple will benefit as they will be in a position to take 
nitisinone at an early enough stage to prevent major 
health issues developing.’

Ongoing surveying and individual contact by the 
patient organisations allowed them to track how par-
ticipants were feeling about all aspects of the studies and 
triggered ongoing changes in areas that participants were 
concerned about. For example, the AKU Society took 
over the task of paying personal and travel expenses and 
booking flights for participants, based on feedback about 
delays in reimbursement and issues over flights when 
this was handled by the study centres. For these patients, 
who may be disabled to varying degrees, their personal 
economic situation could be heavily affected by delayed 
reimbursement for their associated costs. Such aspects 
of the personal lives of the study participants are impor-
tant to consider in management of a clinical study. Most 
participants, when contacted directly, saw this as positive 
and commended the consortium on the positive impact 
this had for them.

Having the leading patient organisation within the pro-
ject team allowed them to be true advocates for the study 
participants. Any issues highlighted by participants were 
raised during the next weekly call to the study manage-
ment team and clinical sites for immediate action. This 
allowed for the study participation to be as easy as pos-
sible for patients, and enabled the high level of retention, 
which was almost 85%—very high for such a long-term 
study.

Key considerations: Patient recruitment and retention

• Ensure that patient perspective is taken into consid-
eration in the design of the clinical study for optimal 
patient recruitment and retention

• Ensure close monitoring and management by cross-
functional team during the entire study with weekly 
recruitment/retention meetings

• Ensure timely management of administrative matters 
for study participants

• Establish study participant advocacy role within 
the study management team to ensure high patient 
retention

• Build a community around the clinical study for the 
study participants

Multi‑stakeholder collaborations: academia 
and healthcare—patients—pharmaceutical industry
Our project clearly demonstrated the value of collabora-
tion between academia and healthcare, patient organisa-
tions and the pharmaceutical industry, with the mutual 
objective of investigating a new therapy. Involvement of 
the specific expertise in the core management team ena-
bled an efficient, well-designed and well-executed clinical 
programme. Some specific areas potentially gaining from 
these collaborations, as identified within our team, are 
highlighted below.

Study design and study operational plan. Within a col-
laborative project such as ours, we were able to obtain the 
clinical experts’ and patients’ perspectives to ensure the 
feasibility of the design and clinically relevant endpoints. 
The patient input to the operational plan also ensured a 
successful study execution, with risks of study drop-outs 
due to a non-feasible study plan from a study participant 
perspective minimised.

Patient recruitment, retention, communication and 
information. The patient input to the study informa-
tion sheets and informed consent forms allowed for the 
correct level of information, with the optimal language, 
being provided to potential study participants. Further, 
as mentioned above, the active recruitment by patient 
organisations allowed for access to potential study par-
ticipants. It is, however, important to ensure that all 
those involved in the patient recruitment processes have 
adequate Good Clinical Practice knowledge, and that the 
roles and responsibilities within this process are clearly 
defined.

Study participant advocacy. A unique study participant 
advocacy was enabled by the equal partnerships where 
the patient organisations, as members of the consortium 
management team, were able to be the voice of the study 
participants, allowed for the optimal execution and oper-
ational issue resolution during the conduct of the study. 
As an example, the leading patient organisation, which 
had direct contact with all study participants, was able to 
bring any issue raised by the participants directly to the 
management team during the weekly calls. This guaran-
teed immediate resolution of any negative experiences 
or issues raised by the study participants. These could 
include administrative issues that negatively affected 
the experience of the participants, or parts of the opera-
tional study plan providing negative experiences during 
study visits. This kind of study participant advocacy, not 
normally available during clinical studies, ensured the 
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scientific integrity of the study, where drop-outs due to 
minor administrative or other issues could be avoided 
with rapid resolution.

Regulatory authority and product access processes. Dur-
ing the interactions with regulatory and reimbursement 
authorities it is important to ensure relevant clinical dis-
ease management expertise, and to provide clinically rel-
evant scientific data, to support their review and thereby 
the possibility of access to medicines with a high medical 
need. In our collaborative project the clinical experts’ and 
patients’ input was ensured from early planning to assess-
ing impact and clinical relevance of study outcomes, 
thereby ensuring these aspects. The clinical relevance of 
different symptoms, especially from the patient perspec-
tive, was also added as a separate collaborative project to 
collect these insights that would allow valuation of the 
Phase 3 data by authorities [27].

Conclusions
In summary, as for all projects and collaborations it is 
important to have appropriate preparation, to define the 
collaborations clearly within a mutually agreed contract 
that also specifies roles and responsibilities, relation-
ships, decision making, dispute handling and communi-
cation, in order to minimise risks of conflicts that hinder 
the objectives of the collaboration during execution. It is 
important, especially for the larger partner organisations, 
that the process for developing and agreeing these are 
supported across the organisations for full understanding 
of all terms by all parties. Smaller organisations, such as 
is usually the case with patient organisations, do not have 
access to the same supportive functions of legal and other 
departments as the larger ones, and can otherwise be put 
in a situation of not having their interests covered within 
the legal documents.

We found that the equal partnership between all par-
ties in our consortium and the establishment of an active 
Project Board were the key success factor. This created 
the momentum that allowed for a successful execution 
within the challenging timelines that we set for our clini-
cal development programme. A momentum that was 
based on the strong organisational culture within the 
consortium where all partners had a high engagement, 
and where all took ownership of completion of the entire 
programme which was nurtured by the strong leader-
ship and continuous communication across all partners. 
The significance of the equal partnerships, and building 
of the ownership and engagement of individuals, could 
also be seen for functions that were not standing mem-
bers of the project board team where some delays and 
lack of urgency was noted. Therefore, it is important to 
ensure sufficient engagement of all functions crucial to 

the project by providing them adequate incentives, such 
as funding or a publication opportunity.

With the external research grant that partly funded 
this programme the equal partnership was an opportu-
nity that would not have been available with one partner 
being the funding source. In order to replicate our suc-
cessful model, the funding aspect is critical. To establish 
a functional framework for developing medications for 
rare diseases which incorporates all these elements, as we 
did, further attention within the community is needed to 
develop a model where sustainable funding and risk shar-
ing between private and public organisations allow for 
such a consortium model to also be successful for future 
programmes.

Another key success factor was the central role of 
patient organisation representatives within the manage-
ment team, and their study participants’ advocacy role. 
The level at which the patient organisation was incor-
porated within the study management team is, to our 
knowledge, unique. The role of the patient organisations 
in future clinical development processes are to us a clear 
must. The ability to meet the needs of study participants 
and include their experiences in real-time during the 
clinical studies, provide opportunities for the success-
ful outcome of these. The accelerated enrolment into the 
clinical studies enabled by the partnership with patient 
organisations was also clearly demonstrated and contrib-
uted to the shortening of timelines for this programme.

Finally, the partnerships between academia, patient 
organisations and industry, with an agreed mutual objec-
tive, provide synergies through connecting the strengths 
of the individual parties. Rather than working in isola-
tion, by bringing all expertise to the same table, the qual-
ity and timelines are significantly improved. Important 
in our success was the consortium environment among 
all partners, collaborating and respecting the individual 
expertise for the cause of the project over defined enti-
ties. Our project also demonstrates the delayed efforts 
in research within rare diseases where there is limited 
knowledge of the biology of the disease and thereby 
lack of available methodology for designing appropriate 
research programmes. This despite AKU being the first 
human genetic disease described, already 120  years ago 
[28] and said to be instrumental in the understanding of 
human genetics and inheritance. Bringing all stakehold-
ers together connected all diverse skills and allowed for 
the progress of research and development within AKU. 
However, such partnerships require each individual party 
to be able to maintain their independence and act with 
integrity. Table  2 provides points to consider for each 
individual partner.
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