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The Biologica Response Modifiers Advisory Committee (BRMAC) met on February 27, 2003
at the Holiday Inn, Silver Spring, MD. In open session, the committee discussed issues related to
the use of unrelated alogeneic hematopoietic sterm/progenitor cdlls from placental/umbilical cord
blood for hematopoietic recongtitution.

Danid Sdomon, M.D., Chair, caled the meeting to order and introduced the members,
consultants, guests and guest speakers. The executive secretary read the conflict of interest
gatement into the public record. This statement identified members and consultants of the
committee with an appearance of a conflict of interest, who were issued waivers to participate.
Copies of the waivers are available from the FDA Freedom of Information Office.

The FDA provided an andysis of clinical outcome data submitted to the FDA regarding the
safety and efficacy of cord blood for hematopoietic recondtitution. Guest experts provided the
most recent data on clinica udies of unrdated donor umbilica cord blood transplantation in
children and adults.

The Chair commenced the Open Public Hearing. During the Open Public Hearing, patients,
parents and families of patients addressed the committee regarding their experiences and views
on cord blood transplantation to treat oncologic, genetic and metabolic disorders. The comments
highlighted concerns related to licensing, ethnic/racid digtributions, time to procedure, impact on
families and patients, age of recipients and informed consent. The committee dso heard
comments from the St. Louis Cord Blood Bank and the International Bone Marrow Regidiry.

The committee ddliberations focused on 1) factors the agency should consder in determining the
safety and effectiveness for the use of placental/umbilical cord blood (UCB) transplantations for
hematopoietic recongtitution, 2) the role of CD 34" cdll count in sdlection of UCB and 3) other
measures of quality that should be considered.

1) Factorsto consider

Specific disease indications.
The committee agreed that umbilical cord blood transplantation is an accepted approachin a
variety of diseases. The committee agreed that current available outcome data for bone marrow
(BMT), periphera blood stem cell (PBSC) and umbilica cord blood (UCB) transplantation do
not support recommendations for the preferentid use of BMT vs UCB for particular disease
indications, rather the decision should depend on medical judgment and availability.

The committee agreed that, in generd, results of cord blood transplantation are very
gmilar to results of bone marrow/periphera blood trangplantation. The most sgnificant
differences concern current cord blood transplantation protocols that operate at the limits
of cdl dose and a more extengve experience with outcomes of multiply mismatched cord
blood transplants vs. bone marrow transplants.
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The committee dso Stated that criteria for obtaining cord blood should be equally as
gringent as the criteriafor obtaining donor marrow, including a requirement to report
outcome data

Maximum number of HLA mismatches permitted for UCB transplantation:
The committee dated there are insufficient data to evauate UCB transplants HLA mismatched
by 3 or more antigens. Therefore, the committee recommended UCB transplants be limited to 2
or lessHLA mismatches - as defined by current standard low-intermediate level resolution HLA
typing for class | and high resolution typing for Class1l. The committee aso sated research
needs to continue to provide further data on transplants of 3 or more HLA mismatches.

Incidence of graft vs. host disease:
The committee generdly agreed that the incidence of acute GVHD in UCB transplant recipients
isno worse than GVHD in BMT recipients, and could be better, but that this comparison is
difficult due to inter- center varigbility in grading of GVHD.

Timeto engraftment:
The committee agreed that time to engraftment (neutrophil and platelet recovery) is longer for
cord blood than for other sources of hematopoietic stem/progenitor cells, regardless of cell dose.
However, engraftment after cord blood transplantation is durable (low risk of secondary graft
falure) and the ddayed engraftment does not appear to affect overal surviva. The committee
aso recognized that some data indicate a dramatic difference in time to recovery and ultimate
engraftment when cdll dose (TNC or CD34" dose) is afactor.

Age of patientsto betransplanted:
The committee Sated age does not differentialy impact BMT or UCB transplantation provided
the cdll dose is adequate.

Cell Dose
In generd the committee agreed on a recommended post- processing (pre-thaw) target dose of
25M tota nuclesated cdls (TNC)/kg, with the provision that the individuad transplant centers
validate 70% or greater cell recovery post-thaw.

Additiona comments from the committee on this point included:

A recommendation that informed consent include information on cell doseto
provide patients with the information necessary to make an informed choice about
accepting alower cdl dose, than the target dose, if no other suitable hematopoietic sem
cdl product isavailable.

A recommendation for development of a thawing procedure certification program
for transplant centers.

A recommendation that FDA mandate collection of outcome data for
retrospective assessment of product efficacy and quality assurance.
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Recommendations for additional outcome data to collect prospectively in future
trials
The committee agreed generd outcome parameters recommended for other types of
hematopoietic stem cell transplantation trids are suitable for UCB trids with the addition
of routine chimerism studies in experimental UCB trids. Individua committee members
listed severa outcome parameters of interest including surviva, disease-free survivd,
time to engraftment, time to hematopoietic recovery, immune recondtitution.

2) Role of CD34" cdll count in selection of UCB

This parameter is an effective predictor of engraftment. However, the committee agreed that
TNC aso predicts engraftment and it is not necessary to also know the number of CD34" cdlsin
the unit for purposes of selection of a unit for trangplantation.

Minimum number of CD34" cells below which a product should not be consider ed
for transplantation
The committee issued no consensus statement on this point. Some committee members
commented that there are no standardized enumeration assays to assess CD34+ céll
number.

3) Other parameters of quality that should be consdered

The committee discussed confirmatory HLA typing pre-transplant. Some committee
members recommended confirmation of HLA typing at either cord bank or transplant
center prior to release of product for trangplantation. The committee aso recommended
that this testing be done on a sample from a contiguoudy attached segment, whenever
possible, as ameasure to detect errorsin product labeling and thus prevent inadvertent
trangplant of incompatible units



