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The study of inborn errors of immunity (IEI), formerly known as
Primary Immuno-Deficiencies (PID), is highly relevant because it pro-
vides crucial insights into the functioning of the human immune system,
leads to the development of targeted therapies, and helps understand the
pathogenesis of more common diseases such as autoimmunity, allergy,
and malignancy. Consanguineous marriages in the Middle East, North
Africa, and Turkey (MENAT region) are a deeply rooted tradition and
are highly prevalent, resulting in an increased incidence of autosomal
recessive (AR) genetic diseases, including IEI. The consanguinity prev-
alence in the MENAT region countries ranges from 20% to 60%, while it
is estimated to be between 1% and 10% only in other parts of the world
and as low as <0.2% in the Americas and Western Europe. Consistently,
the IEI patients from the MENAT region show a high rate of parental
consanguinity that reaches 61.9% accounting for the high frequency of
family history including early deaths, similar clinical features, and/or
previously identified IEIsin relatives. Furthermore, consanguineous
marriages have also been found to affect the types of genetic defects
causing these diseases. For example, recombinase-activating gene 1 or 2
deficiencies, which are transmitted in an AR pattern, are the most
common causes of severe combined immunodeficiencies (SCIDs) in the
MENAT region, whereas defects in the interleukin-2 common vy chain,
which are X-Linked (XL), are the most common cause in other

geographic areas and ethnicities. Similarly, AR forms of chronic gran-
ulomatous disease are the most common forms in the MENAT countries,
while the XL form of the disease represents approximately two-thirds of
chronic granulomatous disease patients in Western countries (1).

The study of highly consanguineous families from the MENAT region
has aided in unraveling the molecular basis of many IEI conditions, as
well as in the discovery of new genes and pathways involved in immune
responses. Indeed, the efforts of the MENAT region scientific commu-
nity, conducted through international collaboration and in situ capacity
building, have led to the discovery of more than 150 novel genes
involved in IEIs (2). Nevertheless, full access of patients in the region to
next-generation genetic screening and targeted therapies is still limited.

The implementation of patient registries is a major step toward
improving diagnosis, clinical trials, and research efforts in the region.
Indeed, strong collaboration initiatives have been developed by leading
scientists from the region to publish cohort studies and registries with
documentation of >17,000 patients from 22 countries in this region (3).
Regional and national societies such as the Arab Society for Primary
Immuno-Deficiencies (ARAPID), the Iranian Primary Immuno-
Deficiencies Network, and the Turkish Clinical Immunology Society
have made remarkable contributions to this effort. However, so far, no
state-of-the-art, fully digitized registry for the region is available. The
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current MENAT-IEI Research Consortium Registry (MENAT-IEI-RCR)
aims to fill this gap with the active contribution of all institutions in the
region that are involved in the diagnosis, care, and investigation of IEI.
The MENAT-IEI-RCR is an open registry and any center from the region
involved in investigation and care of IEI is encouraged to join. The
Consortium is committed to social responsibility and equity. A suitable
interface with the existing national registries which minimizes the need
for data double entry will be developed. Indeed, there are precedents of
national and regional registries working alongside each other efficiently
e.g. the ESID Registry and the French national Registry CEREDIH.

The rarity and phenotypic heterogeneity of IEI limit the statistical
power and reproducibility of single-center studies. While individual
research efforts are invaluable for hypothesis generation, they are con-
strained by small cohorts, variable methodologies, and limited follow-
up. Regional and multinational registries address these limitations by
enabling harmonized data collection, longitudinal monitoring, and
multicenter collaboration. These are cornerstones of real-world evi-
dence generation and clinical translation.

The European Society for Immunodeficiencies Registry (ESID-R),
founded in 1994, is the largest international IEI registry, encompassing
>30,000 patients from 33 countries and 194 centers, representing
>800,000 patient-years of follow-up (4). With >80 peer-reviewed
publications, ESID-R has provided real-world data on epidemiology,
genotype-phenotype relationships, treatment outcomes, and survival
trends. By harmonizing diagnostic systems across Europe, it has shaped
guidelines for early diagnosis, hematopoietic stem cell transplantation,
and gene therapy.

The United States Immunodeficiency Network (USIDNET), estab-
lished in 2003 under the Immune Deficiency Foundation and supported
by the National Institutes of Health (NIH), unifies data across >7000
patients representing >30 immune defects and > 2000 gene mutations
(5). It has yielded more than 70 publications and informed the imple-
mentation of nationwide newborn screening for SCID, as well as longi-
tudinal analyses of chronic granulomatous disease, common variable
immune deficiency, and other antibody defects.

Other continental registries further expand global coverage,
including LASID in Latin America and AusPIPS in Australia-New
Zealand.

In 2022 the MENAT-IEI Network Initiative was started with the goal
of bringing investigators interested in genetically mediated immune
diseases to start discussing potential collaborations in the region and
with participation of scientific experts from the intramural program of
the National Institute of Allergy and Infectious Diseases (NIAID) at the
U.S. National Institutes of Health (NIH). Several virtual and physical
meetings were held, and the major theme was always the necessity of
establishing a research consortium registry that allows centers across the
region to share their experiences and develop strategies for research like
the European and US registries. Indeed, we did seek the help of those
registries and developed a working group that culminated in the for-
mation of this consortium. The Registry will be hosted at Sidra Medicine
in Doha, Qatar, with participation of centers across the MENAT region.

Recognizing the need for a robust, region-wide registry, a steering
committee was formed, comprising representatives from all interested
centers. This committee oversaw the creation of five specialized sub-
committees: Policies & Procedures, Logistics & IT/Technical, Finance &
Fundraising, Partnerships & Relationships, and Scientific Strategy &
Oversight. An elected Governance and Sustainability body will be
created as soon as the implementation phase is completed. As a timeline,
once the research collaboration agreements between the host institu-
tion, namely Sidra Medicine, and the contributing member institutions
in the MENAT region is achieved, we plan to perform training sessions
for institutional coordinators. As soon as all initially identified and
trained contributors are onboard, we will elect a governance and sus-
tainability body which will be assisted by both, a scientific committee,
and a quality assurance committee. We expect to complete these steps
before the end of the current year. Access to the overall aggregated de-
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identified research data or limited datasets shall be determined by the
Scientific Committee and the Governing Board. Member can submit
research topics and data requests to the Scientific Committee for
approval and will provide information as requested by the Scientific
Committee to facilitate its review and approval decision. Accordingly,
the Scientific Committee will make its recommendation for final deci-
sion by the Governing Board.

The Logistics & IT/Technical team conducted a feasibility analysis of
registry platforms, ultimately recommending REDCap for its security,
nonprofit accessibility, and compatibility with automated EMR inte-
gration. This choice was informed by Sidra Medicine's extensive expe-
rience with REDCap and its ability to support multi-site registry
development.

A major milestone was the successful securing of technical infra-
structure, expertise, and seed funding at Sidra Medicine. Sidra is
committed to hosting the registry and providing REDCap as the tech-
nical platform, leveraging its IT team's expertise in automated EMR data
extraction and registry management. The coordinated efforts of all
subcommittees, combined with Sidra's commitment, provide the foun-
dation for a sustainable, ethically governed registry that will elevate IEI
research across the MENAT region and foster meaningful global
partnerships.

The registry will be built to support secure privacy-preserving ana-
lytics and to integrate future artificial intelligence (AI) tools for early
disease detection and genotype-phenotype integration. As capacity
grows, this will allow centers to train models collaboratively without
sharing raw data. Thus, advancing innovation while maintaining patient
confidentiality.

To achieve the goals of the MENAT-IEI-RCR, several challenges and
hurdles are expected. One of these challenges is physicians' motivation
and health authorities' resistance to sharing data, as well as legal limi-
tations. To encourage participation, member institutions should be
informed about the importance of establishing such a regional registry,
along with the benefits of patient-oriented research, opportunities for
more publications, and contributions to clinical trials. Additionally,
significant efforts will be made to develop inclusive data-gathering
forms based on the defined inclusion criteria. The de-identified core
demographic, clinical and biological data collected will include age at
onset, current age, age at clinical diagnosis, confirmed laboratory
diagnosis and involved gene if applicable/known, main disease mani-
festations (symptoms, phenotype, laboratory abnormalities, etc.), nat-
ural course of the disease including accompanying symptoms or
sequelae (e.g., malignancies, various organ manifestations, disease ac-
tivity and burden), alive/deceased status, major treatment events such
as hematopoietic stem cell transplantation, gene therapy, immuno-
globulin substitution therapy, immune modulating therapy or similar.
Standardized diagnostic criteria (e.g. ESID diagnostic criteria) will be
applied. This will be followed by further steps to maintain quality-
controlled submissions. Indeed, quality control procedures that will
ensure data accuracy and completeness by adapting standards from e.g.
ESID registry, including validation checks and periodic audits, will be
implemented.

We also expect some financial challenges, not only in establishing the
registry but also in securing sustainable financial support. This can be
overcome by informing different stakeholders—including, but not
limited to, pharmaceutical companies, research institutions, charitable
organizations, and patients' organizations —about the potential of such
a registry for generating epidemiologic data and involvement in clinical
trials, which will be reflected in patients' care and quality of life.
Engaging patients and their caregivers in our registry activities by
highlighting their clinical priorities and unmet needs will encourage
physicians' participation and the development of research ideas, which
will help ensure the success of the registry. Furthermore, collaboration
with advocacy groups is also envisioned to enhance awareness, inform
research priorities, and support navigation of genetic counseling and
patient care.



M.-R. Barbouche et al.

It is, obviously, a considerable challenge to develop a collaboration
agreement across multiple centers in the many nations that make up the
MENAT region. The challenge is potentially more daunting compared to
the USA, where institutions may reside in different states but are ulti-
mately within the same country, or compared to Europe, where many
countries belong to the European Union, and where the General Data
Protection Regulation is widely applicable. In addressing the goal of
establishing a fit-for-purpose agreement between the centers, we drew
on the prior experience of investigators within the region, and the
experience and practices of the ESID and USIDNET registries. It became
clear that the most appropriate and easily applicable route was to
develop a research collaboration agreement (RCA). This agreement
would be established between the host institution, namely Sidra Medi-
cine, and the member institutions in the MENAT region. The rationale
for this decision was based on feedback from several institutions within
the region that had already successfully implemented research collab-
oration agreements for other studies between centers in the region, and
on the fact that the most recent iteration of the USIDNET registry was
underpinned by a collaboration agreement between the Children's
Hospital of Philadelphia, as host institution, and the member institutions
across the USA. The proposed RCA provides the framework that defines
the roles and responsibilities of the host and member institutions in the
MENAT-IEI-RCR.

The host institution will function as the Data Coordinating Center
(DCC) of the MENAT-IEI-RCR. Therefore, the design, implementation,
and maintenance of this online registry will be supported by the host
institution. The DCC is responsible for the secure and private electronic
storage of the MENAT-IEI-RCR data, as well as its ongoing maintenance
and quality control. The participating member institutions will provide
the DCC with a limited de-identified data set as well as other data to be
subsequently designated by the MENAT-IEI-RCR scientific committee.
This will be subject to IRB approval at the host and member institutions.
Data protection and access will be secured.

In summary, the MENAT-IEI-RCR represents a transformative step
for immunology research in the region. Continued collaboration and
innovation will be essential to realize its full potential and improve
patient outcomes.
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