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Abstract
The Primary Immune Deficiency Treatment Consortium (PIDTC) is a network of 33 centers in
North America that study the treatment of rare and severe primary immunodeficiency diseases
(PID). Current protocols address the natural history of patients treated for Severe Combined
Immunodeficiency (SCID), Wiskott-Aldrich Syndrome and Chronic Granulomatous Disease
through retrospective, prospective and cross-sectional studies. The PIDTC additionally seeks to:
encourage training of junior investigators; establish partnerships with European and other
International colleagues; work with patient advocacy groups to promote community awareness;
and conduct pilot demonstration projects. Future goals include the conduct of prospective
treatment studies to determine optimal therapies for PID. To date, the PIDTC has funded two pilot
projects: newborn screening for SCID in Navajo Native Americans; and B cell reconstitution in
SCID patients following hematopoietic stem cell transplantation. Ten junior investigators have
received grant awards. The PIDTC Annual Scientific Workshop has brought together consortium
members, outside speakers, patient advocacy groups, and young investigators and trainees to
report progress of the protocols and discuss common interests and goals, including new scientific
developments and future directions of clinical research. Here we report the progress of the PIDTC
to date, highlights of the first two PIDTC workshops, and consideration of future consortium
objectives.
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INTRODUCTION
In 2008, North American experts in the diagnosis and treatment of primary
immunodeficiency diseases (PID) met at the National Institutes of Health (NIH) in
Bethesda, MD to discuss opportunities for collaboration, the feasibility and prioritization of
clinical research questions, and the scope of expertise that would be needed to establish an
effective multicenter consortium.1 Historically, procedures for hematopoietic cell
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transplantation (HCT) have differed according to local practice with relatively few patients
treated at each individual center. Therefore, multicenter longitudinal retrospective,
prospective and cross-sectional protocols were designed to capture for the first time in a
common comprehensive database survival and other outcomes after HCT, gene therapy or
enzyme replacement therapy for PID performed in North America. The results of these
studies were envisioned to become a resource and foundation for the design of future
prospective interventional studies. The group has worked together successfully to establish
the Primary Immune Deficiency Treatment Consortium (PIDTC), which currently includes
33 centers in North America with expertise in HCT for PID, and is sponsored by the
National Institute of Allergy and Infectious Diseases (NIAID), and the Office of Rare
Diseases Research, National Center for Advancing Translational Sciences (NCATS), NIH.
PIDTC clinical studies in Severe Combined Immune Deficiency (SCID) are now well
underway and protocols in Wiskott-Aldrich syndrome (WAS) and chronic granulomatous
disease (CGD) are expected to open in 2013 (Table I).

To evaluate the progress of PIDTC protocols, review new advances, and consider best
directions for future clinical research, a PIDTC Annual Scientific Workshop has been held
since 2011 to bring together the membership of the consortium, invited outside speakers
including European colleagues, young investigators and trainees, and patient advocacy
groups.

The purpose of this interim report on progress of the PIDTC is to re-visit the priorities
presented in the report of our consensus workshop at NIH in 2008,1 assess the work of this
group and others in the immune deficiency community to meet those objectives, and provide
an update on key questions that remain for future investigation. We will also briefly present
the immediate next goals of the PIDTC.

PIDTC MISSION
1. Conduct of Multi-Center Clinical Studies

The initial focus of the consortium is on SCID, WAS and CGD. Two PIDTC natural history
studies for the prospective and retrospective analysis of outcomes of treatment for SCID are
currently open (Table I). Cross-sectional evaluation, including current status and quality of
life, is underway for surviving subjects in the retrospective study. Similar protocols are
expected to open in 2013 for CGD and WAS.

2. Conduct of Pilot/Demonstration Projects
The PIDTC also funds a Pilot/Demonstration Project every two years. The initial project
was a study of newborn screening for SCID (NBS) on the Navajo Reservation where the
incidence of Artemis-deficient SCID (SCID-A) is high (discussed below). The second
project is an examination of aspects of recovery of B cell function after HCT for SCID.

3. Administrative and Operations Partnerships
Several partnerships are critical to the progress of the PIDTC. Administrative operations for
the PIDTC are based at the University of California San Francisco (UCSF) and UCSF
Benioff Children’s Hospital, and at the Data Management and Coordinating Center (DMCC)
of the Rare Diseases Clinical Research Network (RDCRN), University of South Florida
(http://rarediseasesnetwork.epi.ucsf.edu/PIDTC). The Center for International Blood and
Marrow Transplant Research (CIBMTR) (Table II) collects part of the prospective data for
the PIDTC natural history studies. To refer patients to PIDTC participating centers and/or
for PIDTC protocols, see the ClinicalTrials.gov website for IRB-approved studies (Table I),
and / or the PIDTC website above.
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4. Communication with Patient Advocacy Groups
The cooperation and support of representatives of patients with PID and their families are
essential to the success of the PIDTC. Working partners include the Immune Deficiency
Foundation, the Jeffrey Modell Foundation, the Chronic Granulomatous Disease
Association, the Wiskott-Aldrich Foundation, the SCID Family Network and the SCID
Angels for Life Foundation. Contact information for the advocacy groups is provided in
Table E1; to register patients with PID in the United States Immunodeficiency Network
(USIDNET), see Table II.

5. Mentoring and Training Young Investigators
The PIDTC sponsors research awards to young investigators, and invites the awardees to
present their work at the PIDTC Annual Scientific Workshop. To date, ten trainees and
junior faculty have been funded with one year $25,000 awards to support research in PID.

6. Scientific Collaboration Nationally and Internationally
The PIDTC has worked consistently to strengthen scientific interaction between North
America and international colleagues in the field. Members from the Inborn Errors Working
Party (IEWP) of the European Group for Blood and Marrow Transplantation (EBMT) /
European Society for Immunodeficiencies (ESID) are invited to the PIDTC workshops and
members of the PIDTC participate in IEWP annual meetings.

ALLOGENEIC HCT AS CURATIVE THERAPY FOR SCID – PIDTC CLINICAL
STUDIES

In the initial consensus workshop at NIH in 2008, the group recommended that capture of
the cumulative experience of HCT for SCID in North America by means of natural history
studies was essential.1 Currently the PIDTC is conducting both retrospective and
prospective studies directed to this purpose (Table I). Outcomes that are being assessed
include overall survival, lineage specific engraftment and immunologic recovery, and
current status and quality of life; analysis of the variables that affect these outcomes will
include patient genotype and phenotype, donor type, donor source, HLA match and any
conditioning received prior to HCT. Cross-sectional studies of subjects surviving at least
two years post-HCT will assess immune reconstitution, late effects, and quality of life.
Common data points are collected across the multiple clinical sites, with outcomes analyzed
for the group as a whole. The study design and databases of the PIDTC protocols were
developed so that key questions as identified in the consensus workshop at NIH in 20081

(see Table E2) can be analyzed. The PIDTC collaborates actively with the Center for
International Blood and Marrow Transplant Research (CIBMTR) to share prospective data
collected by the CIBMTR that is relevant to PIDTC protocols, and this partnership is
essential to the success of the PIDTC studies.

To date, the PIDTC has evaluated the presenting characteristics of the first fifty children
diagnosed with SCID by consortium centers since 20102 (Protocol 6901). We are in the
process of evaluating the collected outcome data for children with SCID treated by HCT in
North America at PIDTC centers between January 1, 2000 and December 31, 2009 (Protocol
6902; manuscript in preparation).

PILOT PROJECT FOR NEWBORN SCREENING OF SCID
Recognizing that the diagnosis of SCID early in life would allow life-saving anti-infective
measures and optimal HCT,3 the PIDTC contributed to a pilot study to develop a NBS test
in the Athabascan-speaking Navajo Native Americans. A founder mutation in the DCLRE1C
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(Artemis) gene causes autosomal recessive SCID in an estimated 1 in 2000 births in this
population,4 a 20-fold higher incidence of SCID than estimated in the general population. In
May 2010, SCID was officially added to the recommended Uniform Panel of screening tests
for all newborns in the USA.5,6

GRAFT FAILURE AFTER HCT FOR SCID
Graft failure is a relatively frequent complication of HCT for SCID,7 especially when no
conditioning or a reduced intensity conditioning (RIC) regimen8,9 is used for HCT from
donors other than HLA-matched siblings, although graft failure may also occur when
myeloablative conditioning (MAC) is used. North American (N=20) and European (N=5)
centers were surveyed as to their management of the need for re-transplant of SCID patients.
The group defined failure of T cell engraftment as undetectable CD3+ T cells and absence of
donor T cell chimerism, occurring at three months (ninety days) post-HCT for T-depleted
grafts, and at two months (sixty days) post-HCT for unmanipulated grafts, independent of
the type of conditioning (none, RIC, or MAC) (manuscript submitted).

KEY QUESTIONS IN HCT FOR SCID (SEE TABLE E2)
The effect of the transplant regimen on the extent and durability of T cell, B cell and NK cell
lineage-specific reconstitution, and concerns regarding long-term toxic effects of any
conditioning used, are critical questions in allogeneic HCT for SCID.1,10,11 The consortium
has reviewed the published experience of B cell reconstitution after allogeneic HCT for
SCID when using no conditioning vs. using a conditioning regimen, by means of a debate
during the PIDTC Second Annual Scientific Workshop in 2012.10

We now add the following questions:

1. Regarding T cell, B cell and NK cell reconstitution after HCT for SCID, what
determines kinetics, level of reconstitution, durability, and quality of immune
reconstitution? Can a preparative regimen be designed to facilitate the
reconstitution of particular lineage(s) while minimizing patient toxicity? What is
the role of the thymus in this process? What differences in outcomes are
attributable to the patients’ underlying genetic defects? What is the contribution of
CD34+ stem cell vs. common lymphoid progenitor engraftment in determining
long-term T cell reconstitution? Are there aspects of recovery of T cell numbers,
phenotype and function that impact the recovery of B cell function? What are the
critical determinants of reconstitution of B cell function and are they distinct
among SCID genotypes?

2. What is the role of autologous NK cells in transplant outcome for SCID, in
particular, in T-B-NK+ SCID, which includes the RAG and Artemis genetic
defects?12 What is the role of NK cells in graft rejection, can NK cells be
suppressed/ablated using non-chemotherapy approaches, and can the NK cell-
specific receptors and ligands be manipulated to promote engraftment and reduce
the risk of graft vs host disease (GVHD) post-transplant?

ALLOGENEIC HCT AS CURATIVE THERAPY FOR NON-SCID DISEASES –
PIDTC CLINICAL STUDIES

In 2008, the PIDTC recommended study of the cumulative North American experience of
HCT for WAS and CGD by means of natural history studies; these are expected to open in
2013 (Table I). Cross-sectional studies of subjects surviving at least two years post-HCT
will assess immune function, late effects, and quality of life. PIDTC Protocols 6903 (CGD)
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and 6904 (WAS) will address most of the 2008 consensus workshop recommendations for
these diseases.1

KEY QUESTIONS IN HCT FOR NON-SCID DISEASES (SEE TABLE E2)
Important questions from the 2008 Consensus Workshop remain unresolved in allogeneic
HCT for non-SCID conditions including the intensity of the preparative regimen needed for
each disease, and whether mixed donor chimerism is sufficient, and in which cellular
compartments, for resolution of the clinical symptoms1 (see also Table E1 in Griffith et al
(2009)13).

We now add the following questions:

1. What are the mechanisms of pre- and post-transplant autoimmune/inflammatory
complications in patients with non-SCID PID? Is autoimmunity post-HCT related
to the extent of donor chimerism, and in particular, what is the contribution of
mixed chimerism in the myeloid and B cell lineages? What are the best approaches
to transplant of WAS patients with autoimmune disease, and should full donor
chimerism be the goal?

2. What is the importance of the CGD genotype or phenotype in the decision to move
forward with HCT? New research indicates the CGD patient’s level of oxidase
activity is directly related to overall survival;14 is this the best indicator of need for
HCT? When is the best time to provide HCT for patients likely to benefit due to
their low/absent neutrophil oxidase activity?15

3. How does the clinical status and genotype/phenotype of the patient with CGD
affect the choice of transplant regimen?

4. Should or should not carrier donors be used in HCT for X-linked and autosomal
recessive CGD? Are the oxidase production levels of carrier donors stable over
time, and will the expression in a recipient be the same as in the donor?

5. For which forms of PID other than SCID would it be beneficial for the PIDTC, or
the PIDTC in collaboration with the IEWP-EBMT, to study outcomes by means of
natural history studies? Such studies are expected to form the basis for planning
future prospective treatment clinical trials.

ADULT UNRELATED DONORS AND CORD BLOOD AS GRAFT SOURCES
FOR HCT

In view of the experience that only about 10–20% of patients with SCID have a matched
sibling donor (MSD) available for HCT, alternative donors will continue to be important.
Recent data indicate that for non-malignant disease, while not as good as with an HLA-
matched sibling donor, very good to excellent survival is observed after HCT from fully
matched unrelated donors (MUD).16–18 However, the search for a MUD may take several
months, posing some risk to SCID patients. To circumvent this problem, cord blood donors
have been increasingly utilized, especially when one or both haplotypes are rare, as an
alternative to T cell-depleted haploidentical transplantation. So far, it is clear that greater
degrees of HLA disparity are tolerated in cord blood transplants.19 However, the more
immature immunologic status of this new resource requires further characterization and the
implications of using such grafts for transplant outcomes requires further study.20,21
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HCT REGIMENS
Given that the PID are rare, it is difficult to enroll the number of subjects needed for
prospective treatment studies to investigate variables such as type of preparative regimen, if
any, and graft source. Indeed, it has been necessary to study these variables in PID by means
of either relatively small prospective studies conducted at a single center, or large
retrospective observational analyses (Table E3).

The use of pre-HCT conditioning for patients with SCID continues to be controversial with
some centers avoiding it altogether while others use only fully myeloablative therapy.8–10,22

At the PIDTC Second Annual Scientific Workshop in April 2012 this topic was debated and
the details have been published.10 The minimal goal of HCT for SCID is obtaining durable
and robust hematopoietic stem cell engraftment with a high degree of donor T cell
chimerism. The ideal goal is to achieve T and B cell immune reconstitution. Given the
potential for toxic effects of conditioning regimens, it is desirable to avoid the use of
conditioning altogether, or use minimal intensity conditioning (MIC) regimens.10 As the
patient’s immune system is theoretically unable to reject the graft, this approach is feasible
at least for permissive types of SCID, e.g., when an HLA matched sibling is available, when
the recipient has NK- SCID, and when there is maternal engraftment at birth and the mother
is the donor.23 However, especially in NK+ SCID phenotypes with HLA-mismatched
donors, graft rejection is often seen when immunosuppressive therapy is not given.12,23

Furthermore, a finite degree of durable donor stem cell engraftment may be necessary to
achieve recovery of B cell function in most SCID geno/phenotypes, especially in forms of
SCID in which the genetic defect affects B cell function (such as in γc or JAK3 deficiency)
or development (as in defects of VDJ recombination). For these cases, some degree of
myeloablation sufficient to allow B cell reconstitution may be needed.

For non-SCID diseases such as WAS and CGD, rejection of the graft by recipient T and NK
cells occurs even with matched sibling donors, so that immune-myeloablation is needed to
achieve engraftment. While partial chimerism of the myeloid lineage may be sufficient to
obtain clinical cure in WAS and CGD, further research in this area is needed to determine
whether mixed chimerism is associated with the risk of persistence or de-novo development
of inflammatory and autoimmune manifestations, and if it is sufficient to attain full
correction of the disease phenotype. If this is the case, as some recent data from the
literature suggest,24 there is a need to define target levels of HSC engraftment and to design
and test in prospective randomized studies appropriate reduced-intensity conditioning
regimens that permit engraftment sufficient to prevent autoimmune complications while
minimizing short and long term toxicity.

Alternative approaches to achieving engraftment with immune reconstitution are an area of
active investigation, for example, targeting recipient bone marrow stem cells with
monoclonal antibodies,25–27 or mobilizing autologous hematopoietic stem cells,28 prior to
infusion of the graft. Other potential strategies include use of megadoses of donor CD34+
hematopoietic stem cells.23,29 Finally, the role of donor lymphocyte infusion in supporting
donor engraftment after HCT in patients with severe primary immunodeficiencies needs to
be further evaluated.7

GENE THERAPY AS A TREATMENT OPTION FOR PID
An update of current investigations of gene therapy (GT) as treatment for PID is an integral
part of the PIDTC Annual Scientific Workshop30–32 (Table III), and GT is included in the
PIDTC natural history studies for SCID and WAS (Table I). Autologous CD34+ HSCs are
positively selected, transduced by ex vivo culture with retroviral or lentiviral vectors
containing the corrective gene, and then re-infused into the patient. Experience with GT for
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X-SCID, 33,34 ADA deficiency,35–37 CGD38–41 and WAS42 have offered proof-of-principle
that this may represent an effective form of treatment for severe PIDs and other disorders.
However, in the case of X-SCID, CGD and WAS the reported success of gene therapy has
been tempered by demonstration of leukemic proliferation (due to insertional mutagenesis)
in several patients.30–32, 43 Similar adverse events have not been reported after GT for ADA
SCID. Clinical trials with novel, hopefully safer, vectors have been initiated in Europe and
the United States. It will likely be several years before GT for PID can become more widely
available.

PROSPECTIVE TREATMENT PROTOCOL FOR SCID IDENTIFIED BY NBS
Infants with SCID who are diagnosed and treated with HCT before 3.5 months of age have
the best outcome.44 An increasing number of states in the US have initiated or committed to
starting newborn screening for SCID.5,6 Of the first fifty patients with SCID or SCID
variants entered into the PIDTC prospective study, twenty-five were diagnosed at birth by
newborn screening (n=13) or positive family history (n=12).2 A study of the first 2 years of
screening nearly 1 million newborns in California for SCID found 14 infants with SCID and
leaky SCID who were promptly diagnosed and treated, several in PIDTC studies, with 93%
survival.45

Treating newborns with SCID has raised a number of issues for investigation, most
importantly, what is the best approach to conditioning in order to achieve durable T and B
cell immunity while minimizing short and long term toxicities?46,47 Other variables include
when to start prophylactic medications, whether or not to keep the child in the hospital until
definitive therapy can be administered and sufficient immune reconstitution is achieved, and
whether switching from breast-feeding to formula-feeding is deemed necessary to prevent
CMV infection when the mother is seropositive.

FUTURE OPPORTUNITIES FOR CLINICAL STUDIES IN PID
1. Natural History Studies

Initially, CGD and WAS were selected for study among the non-SCID disorders, given the
significant questions regarding efficacy and optimal approach to HCT for each of them as
described above, and because the affected patient population in North America is felt to be
sufficiently large to answer these questions. However, similar issues exist for other very rare
PIDs including CD40 ligand deficiency, IPEX, NEMO deficiency, Major Histocompatibility
Class II deficiency, DOCK8 deficiency, and disorders of T cell function such as ZAP70
deficiency and Ca2+ signaling defects (Table E1 in Griffith et al (2009)13).

To evaluate treatment options for patients with very rare PID, a collaboration of North
American and European investigators is desirable, due to the limited number of patients
available for study. In preparation for the PIDTC Third Annual Scientific Workshop held in
May 2013 (Houston, TX), a subcommittee of the PIDTC and IEWP is met in advance to
identify diseases and treatments of potential interest.

2. Database Resources
Key components in any multicenter study of rare PIDs are the databases that are currently
available (Table II) and the patient advocacy groups (PAGs) for these disorders (Table E1).
The USIDNET is a NIAID-funded multi-institutional collaboration with a primary goal of
collecting longitudinal data on patients with a variety of PIDs. A total 0f 3025 patients have
been reported to the USIDNET Registry through 2012. The CIBMTR/NMDP and EBMT
are international collaborations that collect detailed HCT data on patients with malignant
and non-malignant disorders. The Inborn Errors Working Party (IEWP) of ESID/EBMT has
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developed the comprehensive registry of Stem Cell Transplant for Immunodeficiencies in
Europe (SCETIDE) that collects information on patients with PIDs receiving HCT. Analysis
of survival and other outcomes for patients included in the SCETIDE registry is used by the
EBMT IEWP and ESID to develop and update guidelines for HCT in PID (Table II). At the
end of 2012, 16,547 PID patients had been reported to the ESID Registry. Finally, the PAGs
have generated large email lists of patients with PID that could be used to inform patients
and parents of possible studies as well as survey patients/parents regarding current clinical
status and quality of life.

3. Prospective Treatment Trials
For many if not all of the non-SCID disorders, resolution of questions regarding optimal
conditioning will require the enrollment of large numbers of subjects in prospective
randomized treatment trials. For example, a growing experience with Treosulfan in Europe
and the United States suggests that it may be more efficacious and less toxic than the
standard drug Busulfan in conditioning for HCT. Collaboration of Europe and the US may
be needed to achieve sufficient enrollment; careful consideration will need to be given to the
differing requirements of the regulatory agencies of the respective countries.

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
PIDTC high priority research goals for the near future include the following: 1) identify
optimal treatment using HCT for newborns with SCID; 2) enroll virtually all children
diagnosed as newborns with SCID in the US into PIDTC studies; 3) characterize all children
with low TRECs at birth; 4) determine which children with CGD should get a transplant; 5)
determine if full donor chimerism is essential to prevent post-transplant autoimmunity in
WAS; 6) develop joint studies with IEWP; 7) initiate retrospective, prospective and cross-
sectional studies of other rare non-SCID PIDs; and 8) answer questions raised by the
research studies in SCID (Tables I and E2 ) for PIDTC Protocol 6902.

In conclusion, the PIDTC now looks forward to the analysis of outcomes for our present
protocols, and the development of future collaborative clinical studies directed to improve
understanding of the etiology of disease and best treatments for patients with these rare life-
threatening disorders.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Table I

PIDTC Protocols

Protocol Number,
Title, Principal
Investigators**

Therapy Status Target
Enrollment,
Estimated

Mechanistic Studies

6901
A Prospective Natural
History Study of
Diagnosis, Treatment and
Outcomes of Children
with
SCID Disorders
Principal Investigators:
Rebecca Buckley
Morton Cowan
ClinicalTrials.gov
Identifier: NCT01186913

HCT;
gene transfer; or
enzyme
replacement

Recruiting SCID: 58 per
year;
Leaky SCID,
Omenn
Syndrome,
Reticular
Dysgenesis: 14
per year

1 Radiation Sensitivity: Pre-HCT testing
of T-B-NK+ SCID and/or Artemis,
Ligase IV, Cerunnos or RAG genotypes.

2 T Cells: Post-HCT TRECs; repertoire
diversity by spectratyping or Vβ usage.

3 B Cells: Post-HCT reconstitution,
function & dysregulation; analysis of γc
expression on CD19+ cells and
plasmablast differentiation (limited to
XSCID and JAK3 deficiency).

6902
A Retrospective and
Cross-
Sectional Analysis of
Patients Treated for SCID
(1968–2010)
Principal Investigators:
Richard O’Reilly
Morton Cowan
ClinicalTrials.gov
Identifier: NCT01346150

HCT;
gene transfer; or
enzyme
replacement

Recruiting 739; with about
150 currently
alive at 5 years
post-HCT and
> 200 currently
alive at 10 years
post-HCT

Cross-Sectional Analysis

1 T Cells: TRECs, repertoire diversity by
spectratyping or Vβ usage.

2 T Cell HLA Restriction: Compare
antigen-specific HLA restricted by
engrafted, donor-derived T cells and the
donor’s own T cells following
unmodified or T cell depleted transplants
(limited to selected subjects).

3 B Cells: Analysis of γc expression on
CD19+ cells and plasmablast
differentiation (limited to XSCID and
JAK3 deficiency).

4 NK Cells: Functional and phenotypic
attributions of NK tolerance in long-term
SCID survivors following unmodified or
T cell depleted transplants.

5 CD34+ Progenitor Cells: Quantitate
proportion of donor-derived clonogenic
CD34+ cells in peripheral blood.

6 Molecular Diagnosis: Genotyping;
mutation (if not performed previously;
separate research protocol and consent).

6903
Analysis of Patients
Treated for Chronic
Granulomatous Disease
(Since 1995)
Principal Investigators:
Elizabeth Kang
Harry Malech
Luigi Notarangelo

HCT or
conventional
therapy; those
receiving
conventional
therapy will be
matched for both
age
and oxidase
activity of
the HCT subject
they
are paired with,
and
must have been
alive
at the age at
which the
HCT subject
received
transplant.

In
development;
IRB
submission
anticipated
2013

60 retrospective
and 12 new
transplant
patients/year;
120 control non-
transplant
patients

Cross-Sectional Analysis

1 Definition of CGD Subtype: Western
blot gene testing and/or mother
demonstrates X-linked carrier mosaicism
by NBT or DHR activity assays.

2 Molecular Diagnosis: Genotyping;
mutation (if not performed previously;
separate research protocol and consent).

3 DHR Carrier Study: Durability of DHR
activity in carrier donors and recipients.

4 Microbiome Study: GI tract and skin
(Steve Holland).
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Protocol Number,
Title, Principal
Investigators**

Therapy Status Target
Enrollment,
Estimated

Mechanistic Studies

6904:
Analysis of Patients
Treated for Wiskott
Aldrich Syndrome (Since
1998)
Principal Investigators:
David Rawlings
Lauri Burroughs
Alexandra Filipovich
Luigi Notarangelo

HCT
or
gene transfer

In
development;
IRB
submission
anticipated
2013

250 retrospective
and 29 new
patients/year; 58
currently alive at
5 years post-
HCT and > 70
currently alive at
10 years post-
HCT

Prospective and/or Cross-Sectional Analysis

1 T Cells: Repertoire diversity by deep
sequencing.

2 B Cells: KRECs; repertoire diversity by
deep sequencing; BAFF/April level in
serum.

3 NK Cells: CD107a degranulation assay.

4 Lineage-specific chimerism by flow
cytometry (WASp expression)

5 Autoantibodie(s): microarray analysis.

Notes:

*
Principal Investigator and Co-Principal Investigator(s)

**
Additional information about studies that are IRB-approved, including study locations and contact information, is available at the

ClinicalTrials.gov website.
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