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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.! 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, 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 I1) 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 1),
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 ). 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,# 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.56

GRAFT FAILURE AFTER HCT FOR SCID

Graft failure is a relatively frequent complication of HCT for SCID,’ especially when no
conditioning or a reduced intensity conditioning (RIC) regimen®? 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.1:19:11 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.!

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
compartgments, for resolution of the clinical symptoms? (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?1®

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.1® 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.2021
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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.1% 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.19 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 yc 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,2* 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, 2527 or mobilizing autologous hematopoietic stem cells,?8 prior to
infusion of the graft. Other potential strategies include use of megadoses of donor CD34+
hematopoietic stem cells.23:2 Finally, the role of donor lymphocyte infusion in supporting
donor engraftment after HCT in patients with severe primary immunodeficiencies needs to
be further evaluated.’

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 I11), 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, 3334 ADA deficiency,3°-37 CGD38-41 and WAS*2 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.** An increasing number of states in the US have initiated or committed to
starting newborn screening for SCID.5 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.4

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?*6:47 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

2. Database

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 Il deficiency, DOCKS 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.

Resources

Key components in any multicenter study of rare PIDs are the databases that are currently
available (Table 1) 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 I1). 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 TREC:s 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 | 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.
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Table |
PIDTC Protocols
Protocol Number, Therapy Status Target Mechanistic Studies
Title, Principal En(ollment,
Investigators” Estimated
6901 HCT; Recruiting SCID: 58 per 1 Radiation Sensitivity: Pre-HCT testing
A Prospective Natural gene transfer; or year; of T-B-NK+ SCID and/or Artemis,
History Study of enzyme Leaky SCID, Ligase 1V, Cerunnos or RAG genotypes.
Diagnosis, Treatment and replacement Omenn .
Outcomes of Children Syndrome, 2 T Cells: Post-HCT TRECsS; repertoire
with Reticular diversity by spectratyping or V[ usage.
SCID Disorders Dysgenesis: 14 . _—
Principal Investigators: per year 3 ECe!Is. Pozt—HCT ;’eqon;»ﬂtut:on_, ‘
Rebecca Buckley unction & dysregulation; analysis of yc
Morton Cowan expression on CD19+ cells and
ClinicalTrials.cov plasmablast differentiation (limited to
Identifier: NCT01186913 XSCID and JAK3 deficiency).
6902 HCT; Recruiting 739; with about Cross-Sectional Analysis
A Retrospective and gene transfer; or 150 currently o
Cross- enzyme alive at 5 years 1 T Cells: TRECs, repertoire diversity by
Sectional Analysis of replacement post-HCT and spectratyping or V3 usage.
Patients Treated for SCID > 200 currently 2 T Cell HLA Restriction: Compare
(1968-2010) alive at 10 years antigen-specific HLA restricted by
;Eéﬂglrgaé’lggﬁtmators post-HCT engrafted, donor-derived T cells and the
Morton Cowan y donor’s own T cells following
ClinicalTrials.cov unmodified or T cell depleted transplants
.g P |
I dentifier: NCT01346150 (limited to selected subjects).

3 B Cells: Analysis of yc expression on
CD19+ cells and plasmablast
differentiation (limited to XSCID and
JAKS3 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 HCT or In 60 retrospective Cross-Sectional Analysis

Analysis of Patients
Treated for Chronic
Granulomatous Disease
(Since 1995)

Principal Investigators:
Elizabeth Kang

Harry Malech

Luigi Notarangelo

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.

development;
IRB
submission
anticipated
2013

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

1

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

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

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

Microbiome Study: Gl tract and skin
(Steve Holland).
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Protocol Number, Therapy Status Target M echanistic Studies
Title, Principal Enr_ollment,
Investigators” Estimated
6904: HCT In 250 retrospective | Prospective and/or Cross-Sectional Analysis
Analysis of Patients or development; | and 29 new .
Treated for Wiskott gene transfer IRB patients/year; 58 1 T Cells: Repertoire diversity by deep
Aldrich Syndrome (Since submission currently alive at sequencing.
1998) anticipated 5 years post- . . L
Principal Investigators: 2013 HCT and > 70 2 B Cells: KRE.CS{ repertoire diversity by
David Rawlings currently alive at deep sequencing; BAFF/April level in
Lauri Burroqg_hs ) 10 years post- serum.
Alexandra Filipavich HCT 3 NK Cells CD107a degranulation assay.
Luigi Notarangelo

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.

J Allergy Clin Immunol. Author manuscript; available in PMC 2015 February 01.


http://ClinicalTrials.gov

Page 18

Griffith et al.

8 Jo sueldisAyd sepnjoul pue Ansnput ‘sdnoub Aoesonpe Juswijoiugy (86T :10eU0D
Aed jusned ‘sjeuolssajold [earpawl 310N pauels AisiBbey ais3
Buiop Adessy suse usamiaq uoiyesoqe]|od ssyowoud '810N uolez /610" psammmy/:d11y :19eu0D
pue ais3 ‘did yum pasoubelp 9as ‘aseqelep 1ueblo "diysiosuods (aI1s3) seuspipp
uonejue|dsues | moirelN adoin3 ui syusijed sapnjoul ais3a ur | rewsoyur) aelodiod -ounwiw | Joj
auog ay} o diysiequisiN Qis3 sy jo Ansibai ay L LyS'9T 66T Areyunjop Unm Jjoud-uoN Ap1oos ueadoing
"aUSgam
ay) uo paysod
€10 Hodoy
82NILW0D
Bupjion sJo113 erep
ulogu| pue ue|dsues)
seuBPIPAQ o18usboyfe
aunww| ay} nwgns ‘diysiosuods
wouy ‘2102 Ajueiunjon aelodiod
JELTERGIN apIMpJIOM pUE JUBWIUIBAOD)
ybnouyy DEEN] SN yim uyoid-uoN xdse xapulsabed/Huiy o \\/s80111WWo D
eleq 310N jue|dsuel | ‘S ‘dN ‘ozziy 13 MOYM/IN0Q /B 10" 13wg 0 mma/:diiy
‘aseqerep "310N “(mey sn sebnoq :1d ‘splemy 110BIU0D
3y} JO YdJeasal SawoaIno 995 ‘ejep Aq pasinbai 19eU0D OLDS s9n1wwo) Buy o
10} yoteasal yum se VSYH ‘SIN ‘aN sJolig uloqu|
1020304d Apnss e Bunm o} ‘1 DH panIsdal 9/8¢ ‘asau} Jo ‘d0LDs 8y ‘ZImoloH ArelN pue sspuePIRQ
Joud aney oym syuaned uo erep RETRIIETRIIET ] 10§) vSN ay) I1d ‘pIemy JelS aunww | YL NgID
diysiapes| 4.LINGID pue dn-mo||0} pue aul|aseq S193]|09 aunwiwy ul Ul paw.oyiad (804n0say yoJeasay) xdse xepulisabed/b Jo° ;wqmmmy/:diy
99)IWwWod d1LNGID (1LDH) uoneiueldsuely Blep [B1IUaSSd Jue|dsues) yen (pund :10eju0D
ay) Aq pamainal 1192 2ns1odojewsay Jue|dsues) a1auabo|e -0D AIVIN pue (MLINg1D)
aJe yoiym sdaouod nwgns 10 S3W02IN0 pue Bulpuelsiapun Yum yoea 19THN) IDN ‘HIN Ausibey wuedsue. |
pue dojansp sslIWIWoOD 99UBApE 0} SUBIDdIUI|D GirzS ‘aseqelep 10} palinbai S ‘B9 NeMIIA MOJ e\ pue
Bupjiopn sa1ousIdleg PpUE SISIUIAS JO UOITLI00e][0D dLINGID Ul sl ‘UISUOISIAN poo|g [euoireu iU |
aunwiw| 8y Jo s1squisiy apImpliom e spes| Y1 NFID 000'0€€ < ZL6T uonesnsifiay Jo abia[j0 [edIpaN o} BIWeD
€102 [Udy diysiosuods
passadoe aresodiod
BNV puUe JUBWUIBA0D A1siBay-asessig/qnd/6 jo- pupisn mmmy/:diy
"yoJeasal Aloreloge| pue 0N SN ynm yoad-uoN :eIL0D
[ea1ul|d J0j 824n0sal & apiaoid
01 ‘19pJosIp yaea Jo ainyoid (183ud) [e2IPAN
‘o11gnd Aej ayy |ea1ul]2 BAIsuayaIdwiod e 1BUIS JUNOIA)
jo apInoid 0} {sayels paun 8y ul ayd a ‘ssjpuny
S1aquIaW pue ‘siaydreasal Japuosip yaea Jo aousjenald ayy -weybuuun) Aisifey
[esgiuipp 40 d7eWINSS WNWIUIW € 3piAold anopeyd did 1LaNnaisn
‘aonoead ui suerdisAyd 0} :apnjoul saARdalgQO "saseasip ‘1d ‘plemy el B 10" eUpsN MMM/ d1y
:Buipnjaur sfenpiaipul Aouaioiyapounwiwi Arewnd (894n0say yoJeasay) :J0eU0D
3SJBAIP WOy pajdaode Lum salelis panun ey Jo ‘3J0N 88s (z66T 72N AIVIN (1anaisn)
ale Sluapisal Jo Ansibal e urejurew ‘AnsiBay pauels ‘HIN ‘dIN ‘Uosmo | N IOMPBN
Ans1Ba1 8y} Jo 88NIWIWOD pue ajqwasse 03 s 10aloid daid ui asg) ‘(4@1) uonepunoH Aouspippounwiw |
Buriaals ay} 01 saLaNY s1y1 Jo adoas pue asodind ay | 5208 166T Arejunjop Aduaioya@ aunwiw| S9IeIS paluUN
(s)eo.unosay
aleq o} polreis AreunjoA [eoueuld Arewiid
$S9201d Uoliezi|in [eoo Jossodind wew|joJug Tea A 1o paJinbay pue ,»eumQ, aseqereq
dld ul S331n0say aseqele YyoJeasay |ealul|d
Il 8|qel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Allergy Clin Immunol. Author manuscript; available in PMC 2015 February 01.


http://www.usidnet.org
http://www.usidnet.org/pub/Disease-Registry
http://www.cibmtr.org/pages/index.aspx
http://www.cibmtr.org/About/WhoWeAre/Committees/Working/pages/index.aspx
http://www.cibmtr.org/About/WhoWeAre/Committees/Working/pages/index.aspx
http://www.esid.org/

Page 19

Griffith et al.

sl
92n0S3. Paseq-gam siy L

‘papaau se ‘dM3II/LINGS
a1 Jo s108foud yoseasal
ay) 1oddns pue aseqerep
1INg3 ayr Juawajdwod
01 paiinbae si syuaiyed
10H

dld [enpiAlpul uo eleq

‘padojanap

Jayuny pue pamainal

ale s108foud pue aouepinb
12DH ‘adoun3 ul pausAuod
I dM31 a3y} Jo Bunssw
lenuue juspuadapul Uy
‘did

10}

1DH Ul S81pn1s sawoano
aA1199ds01181 8AIFRI0GR[|0D
saxenapun dm3| 8yL
‘Aued Bunjiopn Adesay
aua9 pue uoneue|dsuel |
MOLBN

auog Q1S3 8y yum
A1950]9 S81R100R]|09 YIIYM
1Na3

ay1 Jo Aued Bujiom

B Sl dM3l 8yl ‘did ul
yoJeasal

[e91UI]9 Ul palsalaul
AlUNWWod [euorjeulsiul
pue

LNg3 aup Jo suerdisAyd
sapnjoul

diysisquaw dan3l

"dM3I
LING3 8y ynm Ajasofo
S9)eI0Qe||0d

Qis3 ays Jo Aued
Bursjiom

SIUL "Ald U1 yoJeasal
[e01U12 Ul paIsalaiul 41S3

$S300.1d UOIreZI| 1N

Ul suoneJa)e Jejnasjowl ald vve sl uolyeloqe||od aunwuw | Arew|id
40 wnipusdwod paseq-gaspm T alsgam ay L 6002 VN wiole st didvy uesy 0 8d.Inossy
g’ (0T02)
A1auuao dis3 pue L N3
‘adoing ‘90uslaley JO uolTe Joge||0D
U1 s819usIdlyap sunwiwl Arewd 310N ® {(3a1130s)
u1 pawJoyiad sjuejdsuesy "310N adoung ui
Uo eJep SaWo9INo pue 99s ‘aseqelep S9oUBIDIBP-oUNWIW |
uoIRWIO}UI J1}198ds-35eaSIp 3QI1L3os ul 1o} Jue|dsue |
sapnpoul 3AQ1130S 8yL 00ST 896T Aseyunjon VN PO LIS
‘satnsifal
dls3 pue 3Q1130S/1LNG3
ay} Buizinn yoseasal
aAndadsounal Bunonpuod Aq xdse'salyredbuiy Jopn
ald u1 sbpspmouy anosdwi (g /sabed a1y redbuiy o e 1Y-0 M-OU M
pue 'se)is gam Q1S3 pue dM3I /LING3-IN0qY/S1URIU0D/B 10 I mmmy/:d1ny
1INg3 ayp 03 paysod s1 yarym 110BIU0D
‘dld Ut LOH Joj souepinb (dm31) Arred
dojanap (T :01 uoneIOgR||0d Bupyjiopsiolg
[euorjeussiul ue st dApA3I1 8y L uJoqu| | NG
"1DH Ul sfel xdse'1jnejeq
/sabed51ue1u0D/6 10 wge" mmmy/:diy
110BIU0D
3y} ‘saIpnis aAndadsosial uoddns (Lwa3a)
0} adoin3 ul ] DH panlagal aney aseqerep "diysiosuods uoleive|dsue. |
oym syuaired uo eyep dn-moj|o} 1Ng3 ul aesodiod MOJTe |\ pue poo|g
pue auljaseq S)99]109 1 NGT 8Y.L 000'00% < v16T Arejunjop Yyum 3joid-uoN 10} dno o ueado ing
Jpd'TT0Z S8ulPpPIND LING
/speojumop/B 1o psemmm//:diy
:Sals gam Q1S3 pue
dM3I LINg3 8y1 01 paisod st yorym
‘dld ur 1DH 4oy aduepinb uolrelue|dsue 1}
ayepdn Ajreinbas pue dojanap '€T0Z |Udy -MO 1 Jew-auoq/6 10" pisa°mmmy/:diy
Aued Bunjiopn Adesay ) suso passadoe :10eU0D
pue uolyejue|dsuel | MOLIRIN asgam ‘zT02 K11ed Buiy Jop
auog Q1S3 sy pue 1 NGT ‘T€ Jaquiadag Ade oy L sue
3y} Jo AT ay: ‘Jayiabo | 10 Se SJ19JUad pue uolrejue|dsue. |
"dld Ul YydJessas pue uopeanpa Bunuswnaop MolJe |\ auog dis3
Jayuny 0} Sa1poq [euswWUIBA0h ais3 96 wouy K1xs168 1/6 Jo"prsammmy/:d1iy
(s)e0.unosey
aleq o0} polreIs Arejunjop [epueuld Arewiid
[eoo Joasodind wewl|joJug Tea A 10 paJinbay pue ,BumQ, aseqereq

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Allergy Clin Immunol. Author manuscript; available in PMC 2015 February 01.


http://www.esid.org/registry
http://www.esid.org/bone-marrow-transplantation
http://www.esid.org/bone-marrow-transplantation
http://www.esid.org/downloads/BMT_Guidelines_2011.pdf
http://www.esid.org/downloads/BMT_Guidelines_2011.pdf
http://www.ebmt.org/Contents/Pages/Default.aspx
http://www.ebmt.org/Contents/Pages/Default.aspx
http://www.ebmt.org/Contents/About-EBMT/Who-We-Are/Workingparties/Pages/Workingparties.aspx
http://www.ebmt.org/Contents/About-EBMT/Who-We-Are/Workingparties/Pages/Workingparties.aspx
http://www.ebmt.org/Contents/About-EBMT/Who-We-Are/Workingparties/Pages/Workingparties.aspx

Page 20

Griffith et al.

aseqeie SaWooINQ Juejdsuel] 180 WalS = AOLDS ‘UONEASIUILIPY SAOIAISS PUR $80IN0SaY UIeaH = YSHH :SUONRIASIGOY

*K1063189 QId pue Jaquinu

awosowouyd ‘sadArouayd
asnow

‘aweu utsjold ‘JoquiAs
EIEN)

Buipnjour suondo youeas
snoeA Aq parianb aq ued
didvd

"Alunwwod d1wapede
3y} 01 a|qe|reAe Ajaaly

$S300.1d UOIreZI| 1N

ov'(6002) Jewnyiyueey
ERIEIETEN BTN
‘810N 99S

'sauab @1d Jo} sainonais
Qg paseg-uoneINw
Ure1go Os|e pue suoleINw
|9A0U pUE SNOLI13|9p
101paid 0) B|qe SI  JOMBIA
uoneINL, ‘l001 8UL €

‘papinoad si saseasip

dld Ul panjoAul suigioud

pue sauab 0} Burureysad
uoleWIOUI pajIeleg Z

‘syuaied

dld Ul PSAJOAUL 8¢ 0}
pawiodas sauab e Jo S|ans|
utaoid pue wNYW ay 1e
uolssaldxa pue suoljeLieA
99uanbas uo uofewIojuI
SIS0y NS a1 ‘dld

[eoo Joasod.ind

'€102 [Hdy
passaooe
3ISYaM

310N

‘910N 99
‘suoeINw
anbiun

9809 pue
‘suolenw
Buiney
sauab £z
‘saseasip dld
99z ‘sauab

21reQ 01
wew|j0Jug

po1IeIS
Teo A

Arewnjon
1o paiinbay

‘ueder ‘ewryoqoA
‘ABojounwiw| pue
ABig|y Joy Jejus)
ydoleasay NIMIY
:abJeyd ssaooe
uado Joy Buipun4
‘ueder

10 92UBI9S pue ‘suods
‘aInynD ‘uoleanp3
Jo Ansiuin ayy
wouy ‘ABojouyds ]
pue 82Us19S
Bunowo.d Jo}
Spun4 UoIFeUIPI00D
le1oads :Buipuny
"elpu| ‘alojebueg
u1 solreuLiogulolg
0 3INIsu| 8y} pue
‘Ueder ‘BWRYONOA
ur ABojounww pue
ABig|y Joy Jejus)
yaleasay NIMIY
1e dnoJo yoseasay
sojwousbounww|
3y} usamiag
(s)e0.unosey
[epueuld Arewiid
pue ,BumQ,

aldvy/dliuexirresrpidely:diy
110e1U0D

(aidvy)

sesess|@ Aouenpea

sseqered

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Allergy Clin Immunol. Author manuscript; available in PMC 2015 February 01.


http://rapid.rcai.riken.jp/RAPID

Page 21

Griffith et al.

aios vav

s1192 +7£QD 0S9d ‘JbIEL

N.L ‘siydwaiy

‘apnr 1S ‘ounuaLIoS ‘g :JUSWdO[OASP JOTOIA
(s)aouanbas Jorensui Buiyaolq
Jaoueyua:(uoneinbiyuod

NIS) ¥.L7 Ut uonsjap gn ‘4erowoud

[eusajul

6T090ETOLON
noBrsjer] [eaiuld

Je|n|j8d (Loys PT43) S43 ‘SUONEILIPOW A1BJeS (yoarey an ‘uonensibey
By/6wg ueynsng ureyd ewweb Yz :18su] 1 °H ‘usneydad 'S °sS :Id) ‘epsauleg ‘181us) Buninioal
VN ‘Buruonipuod SPUIARUBT SNIIA HIN ‘dIVIN [ed1u1]D HIN ‘dIVIN ‘0T0g 37 UONEATIDY
uwIp[iyo
RBp|o urdios-xX
81199 +7€QD NG T9bIEL
VSN ‘NL ‘siydwan
‘apnr 1S ‘ounuaLIoS g :JUsWdO[aASp J0TOIA
(s)aouanbas Jojejnsui buyoo|q
Jaouryus ‘(uoneinbiyuod
NIS) Y17 ut uona|sp gn “isiowoid 8882TSTOLON
[eusaul AoB's|el L [eaiun D
Jen||80 (Loys PT43) S43 SUCHEIRIPOW Al8feS N.L ‘siydwaiy ‘uonensivey
3UON ureyod ewweh Yz H8sUT ‘[rendsoH youeasay Buninioal
VN ‘Buuompuoy snuAnue SNIIA | (ounuawios *d :1d) HIN ‘I9THN s.UaIpIIyD 8pnr 1S ‘270z ‘378 UONBATIOY
VD ‘s9jabuy s07
‘BlUIOJI[RD
10 Aisteniun
‘HO ‘Ieuurdul)
‘1)U [e2IPAN
[endsoH s, uaipiiyo
$1190 +¥£AD ING J80IEL VIN
VSN 'HO uoysog ‘fendsoH
‘IleuuIduL) 0 AJISIBAIUN 3IMdeNURW 10199/ s, ualplyd ‘vsn
Auewlso pE|
. '|00Y3S [edlpaN ‘slied
gg (Ma1AB1) JanouueH ‘wneg ) :JUSWAO[aA3P J01BA ‘sapefe|Al Siuejug (w0 sajebuy
(0102) Jayosi (uoneanBiyuod (swenm v a:ld) | -1eosN rendoH N S0 7% HO HeuuIduID
26 (101927 NIS) Y.L ur uonajep gn ‘4s1owoud HIN ‘dIVIN :¥SN ‘uopuo | ‘WA uolsog) 6£2S/TTOLON
SNIIN0J3RI B Jeusaiul (18yosi 'V :1d) stied ‘[endsoH 198118 AoB's[els L [eatulD
© fusn saipnis JeIn||99 (Moys PT43) S43 :SuonedIpow Alafes xneydoH-anbignd puowiQ ‘(sued
Ja114es 104 dn-moj|o} uolssaldxa aaueyua 30UBISISSY ‘g 183l :3doing 79 UOPUOT) ¥7S62TTOLON
40 Woda) (0T02) 01 JuawWa|s Alorenbas (1ayseayl v 'salpnls AoB'S[eLIL [ed1ul]D
euIqy-Aeg-u1soeH Jeuone|suell-1sod JHdM :SUOIEIIHIPOIN ‘1d) IshJ L uorepunoS uedLIBWY YHON :uonensibay
15-(TT0Z) A-S ted 3UON ureyd ewweb Yz :Jasu] SHN ‘[endsoH 1931 pue Buninioal
05+(8002) PAsulyoAz :Buruonipuo) SNJIAOIIBI BWIWES) SNITA puowlQ 8l N ueadoun3 [a][esed ‘1T0Z :31ed UONBANDY
aios-x
suolreal|gqnd uow ifey wewes | J0108A (s) Josuods (s) R0 Apnis
uadO Apuaing saIpnis Jajsuel] auss) Ald
I a|qeL

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Allergy Clin Immunol. Author manuscript; available in PMC 2015 February 01.


http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov

Page 22

Griffith et al.

s1182 +7£Q0 0S49d 18buel

4 ‘Slied ‘UOYIBUaS) :3INJdBJNUBW J0JISA
(abeaun) a1Ao0jnueih 03 s|189 projaAw
UONRINUSIBHIP 79 JUSWIWILWIOD 10) papasu
s10108}) Uondiosuel) 1oy Saus Buipuig sureuod
X0Q V1V.1 pareinw yum Jajowoid sa4a/91e)
J1BWIYD) Jarowoud pare|nfisy :SUOIEIFIPOIN

(Jaysedy

"V :1d) 1SnJL uonepuno4

s, ualp[IyD Ausisaiun
‘AuewiIag ‘unpjuel
‘sneH-JaAksds-B1089

‘yoJeasay
|edipswolg
1oy ainsuj

pue unpjuel4
lendsoH Asianiun
‘¥4 ‘sied ‘sapeje
ez

-13>08N [edoH
N

Buipuad
:uonensibey

val xoydTedb :18su] SHN ‘[eydsoH ‘uopuo ‘jendsoH Juswdo]anap u|
g5 (TT02) Nlinues :buruonipuod SNIIANUST SNUIA 183115 PUOWIQ Teal9) | 188115 pUoOWLIO JealD :87eq UOITeAIdY
s1192 +¥£QD 0S9d ‘JbIEL
(s)aouanbas Jojejnsui buyoo|q
Jaouryus ‘(uoneinbiyuod
NIS) d.L7 Ut uonaap gn ‘sejowoud
[eusaul
Jen||90 (Loys PT43) S43 SUOHEIRIPOW Al8feS an Buipuad :UonEnsItEY
vdal xoydTedb :318sU] (yoaren ‘epsaylag ‘181uad Juswdojanap uj
‘BUIUORIPUCD SNUIARUST SSTTA | 71 °H ‘Bued '3 :1d) HIN ‘AIVIN | [e21ul|D HIN ‘dIVIN ‘8leQ uoneAndy
0%1/9301
x G 1a6.e) 9sop 9TE¥6€00LON
+7€QD ‘HeIo s1192 +¥£QD 0S49d ‘1bIeL an AoB's[eLIL[ea1ulD
15 (¢102) Buey (Bx/6w 0T) xoydtedb :718sU] (yosreN ‘epsayieg ‘191ua)d :tionensibay
95-(0T02) Buey uey|nsng :BUTUORIPUOD SN SNIIA0AR) BWIWED STITA | "1 °H ‘Bue 3 :1d) HIN ‘QIVIN | [e21ul1D HIN ‘dIVIN 900z :31eQ UONEAIY
aso-x
S1192 +¥£dD NG ‘FbIeL
4dAN| :2INJeNUel 10199\
(uoneunbyuod
NIS) d17 ul uonajap Jadueyua g ‘isjowo.d
[eusaul
1eIn| 199 (Hoys PT43) S43 :SUOHEIHIPOU AJB3JeS 06608€T0LON
(6>/6w t) ueynsng uoissaldxa AoB's[el L ealul D
aA1oNpaIojdAN | @dueyus 01 Juswala Alore|nbal jeuorie|sues-1sod (Jayseuy] 'y ‘ledsesy :uonensibay
:Buluonipuod JddM ‘YNQ2 ‘9 "H :1d) 1SnJL uolyepunoH MN Buninioel
anupuodsIq vy uewny paziwndo uopod :SUCITEIIPOIN SHN ‘[endsoH ‘uopuo ‘fendsoH ‘TT0Z JaquianoN
‘Vav-93d SNIIANUST SNUIA 199.1S pUOWLIQO 1831 | 188115 pUOWLIQ e8I :81e UOIRAIDY
s1182 +¥£Q0 NG :FeDIEL
4dAN| :2INJeJNUBW J01IB/
(uoneunBiyuod
NIS) d17 ul uonajap Jadueyus gN ‘isjowo.d
“(reronpa)gg (2102) [eulalul an
Jedseo Je[n|199 (oys »T43) S43 :Suonedyipow Alayes ‘epsaylag ‘181usd
(10129 snainoNal (B31/6w 1) uolssaldxd [eauno T/0ZS8TOLON
ewweb e Buisn | ueynsng aanonpalojaAN | soueyus o1 Juswals Alorenbai feuonejsues-isod HIN ‘I49HN AoB'sjer L [eaunD
alos vav ut dnoib :BUTUONTIPUOD JYdM ‘YNAao 9 VD ‘sajabuy S0 :onensibeyg
S} 40 Y10M snoinald) anupuodsIq vay uewny paziwndo uopod :SUONEIIPOIN (uyo ‘eluIojI[eD Bumnioal ‘€10z AeN
»(2T0C) mopued ‘vav-93d SMUIARUST SNITA 'd'a :1d) HIN 'dIVIN J0 Aussaniun 137eQ UOITEATIDY
suoieal|gnd uawiBey Jusweal | J01BA (S) Josuods (s) ;oD Apnis

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Allergy Clin Immunol. Author manuscript; available in PMC 2015 February 01.


http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov

Page 23

Griffith et al.

"HIN ‘197THN ‘welbold 801nosay Adesay] sus

= d¥.19 "AIj19e4 uonoNpoid 10199 ‘NI ‘sijodeueipul ‘AJsiaAlun euelpul = 4dANI "SNUIA BWO02Jes aAlleIaf[04dojsAN = ASIN SNIIA BlWaXNa| sulnw ASUOJON = ATIN ‘Bunjeandeul-jas =N|IS ‘1eadal
Jeuwia) Buol = ¥ 17 Quawala Alorejnfal jeuonduosueli-1sod sniia spireday 3oNYopooaA = JHdM BAIIIBLS A[aAIIR]8) ING ‘BLUOSIAGUIND SI OAIA X3 S81A00ydWA| 10 OAIA X3 €D 198jSuel) 03 ANSSadau ay |
‘(Ald Joy 19 1o} pasn aq Jouued 0s) sa1420ydwA| pue S1a9 Wwials Mosew auoq Bulresaprjold ui Juaisisiad Jou SI SNIIA PajeId0SSe-ouape ‘gld Ul pasn aIe/uaaq aABY SI0}I8A SNIIAIIUS| PUB SNIIAOLIRI-BLILIRS)

(ojaburieioN

T red A~ 'sW
'V 'd :Id) AN ‘epsayieg dsoH
‘I9THN 'dd19 VSN S.UalpIlyo ‘vsn
(18y2s14 'V :1d) Skied 4 ‘slied ‘sspefeN
xnejdoH -anbijgnd sluejug

VI uoisog ‘fendsoH
(uoisog) Gz80TYTOLON
AoB's[el L [ealulD

suonelsajiuew ‘(sued) 9¥€/¥ETOLON

aunwwioine S|199 +¥£AD 0S9d :19blel A0ULISISSY ‘8 -19)9aN [endoH AoB's|el L [eaiund

#91V (cw "4 ‘stied ‘Uoyleuss ‘BINJIBJNUBWI 10108/ |  (0]0Jeduoy "9 "IN ‘NI *V :1d) ‘L1 ‘uepiN ‘(UelIN) Z9¥STSTOLON

/Bw 0zT) aulqesepn|4 Jajowoud Uoy3I3[a L auoizepuoS ‘Adesay sus9 AoBsjeri [eaiund

‘(Bx/6w ¥) ueynsng snouabopua S/\Y :Suoiediipow Alayes pue ajaeyey 0 aInnsu| uoyisla L ‘(uopuo)

29'(2T02) 1 00se1g AIsuajul paonpay uolssaldxa aoueyua ues sOOHI Il aleyey ues N 2v2/YETOLON
19-(2T0Z ) BZZNWeIRdS :buluonipuod 0} Juswa|a Aloje|nbal (JayselyL ‘uopuo-] AoB's[eLIL [ea1ulD
‘(a1qejrene 1A gV [euojoouow [euone|sueli-1sod JHdM SUOITEIIPOIN 'V :1d) 1SNJL uolrepunoH ‘levidsoH 19a.1S :uonensibay

10U ‘ssaid ul 0zao-huy [ ISV IESTT SHN ‘[endsoH 19918 puowo Buninioal

s1 1duosnuewW B) 80Us 10 UIUONIpU0)-aid SNIIANUST STUTA puowlQ 1819 3N 10819 :3d0INg ‘1102 318 UONBATIOY

S1199 +7£AdD 0S9d 19bIeL

Auewlso

‘|ooyds [e2IPaIA JaAOUUBH :3INIIBJNUBW JOJIB/\
‘a11s Buipuiq Jewnd

VN aulwein|6

© Aq pade|dai si aus Buipuiqg Jawiid WNY1

AN [ewiou
ay1 pue (Jajowoud [ediA Buoas e si siyy) syl
(ASdIN) 0££00000SM¥A
SNJIA eWO02Jes aAlelajijoidojaAw Buipuodsaliod Jaquunp JaisiBay
8yl yum pagejdal ate sq17 AT SUOIEILIPON (uiary "D :1d) Bunyosioq S[elIL [edIUl]D UBWIRD)
“(erwang| dSw/W :1asu] pun Bunpjig :uonensibey
ut Bunynsas sissusbeinw By/6w g ueynsng BUINGET 1N} wWnUR)sIuIWSapung ‘Buinunuod
[euorasul Jo Hoday) aAIIR|qROjaAW ewiweb AN 40 adAl e s1 yaiym ‘o4 N pue i Auewlss ‘feydsoH dn-moj|oy ‘a19]dwod
09(¢T02) BisuAznied AlrenJed 10 9AIIRALISD eyasutawabsbunydsio S, uaip|IyD 100ydos JusWw}INIOal
65-(0T02) Bmzog ‘BUIUORIpUe) 1aA0u e ‘dININD padAlopnasd ATTYD STIIA ayasinag [edIpa|N JanouueH | 16002—-900¢ :31eQ UOITRAIIDY
SYM
puBlIaZUMS
‘4ounZ [endsoH
suoieal|gnd uawiBey Jusweal | J01BA (S) Josuods (s) ;oD Apnis

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Allergy Clin Immunol. Author manuscript; available in PMC 2015 February 01.


http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov
http://ClinicalTrials.gov

