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1. Protocol to Participate as a Donor of Peripheral Blood Mononuclear Cells to Provide
Cells for Laboratory Research and Process Development Studies
(Activation 1/17/95)
Principal Investigator: Derek Stirewalt, MD, Member, FHCRC, (206 667-5386)
Investigators: Michael Linenberger, M.D., FACP Professor, Division of Hematology, UW,
Robert & Phyllis Henigson Endowed Chair, Program Director, Hematology/Oncology Fellowship
Medical Director, Apheresis and Cellular Therapy, SCCA, Member, FHCRC, Associate Professor
of Medicine, UW, (206 667-5021); Laura Connelly Smith, Assistant Member, FHCRC, Assistant
Professor, UW (206 606 -6938)
Research Coordinator: Aubrey McMillan, (206) 667-3539
Emergency Phone (24 hours) UW Transplant unit 8NE: (206) 598-8902; FAX: (206) 598-4034
UW Nocturnist on call provider (7:00 PM -7:00 AM): (206) 598-1062
Donor recruitment and participation (business hours 9:00 AM -5:00 PM): 206-667-5318
2. INTRODUCTION
There are several reasons why the Center needs to acquire large numbers of peripheral blood
mononuclear cells for research studies by leukapheresis. First, research examining peripheral
blood hematopoietic stem cells (PBSC) collected by leukapheresis has provided the foundation
for life-saving autologous, syngeneic, and allogeneic transplantation at our Center and others.112
Second, research examining mononuclear cells obtained by leukapheresis have been essential
to the development of novel adoptive immunotherapies that are now being utilize to
successfully treat patients with cancer.13-17 Third, large cell numbers are required for ex vivo
and in vivo experimental models. Fourth, mononuclear cells remain essential for providing
feeder layers to support the generation of other cellular components (e.g., antigen-specific Tcell populations).24-26 For each of these types of research, along with other future applications,
these larger cell quantities can only be obtained from patient or normal donors where the entire
product can be used in the research effort. This protocol has been designed to allow for the
collection of these cells for researchers at this Center, as well as for outside institutions and
commercial enterprises.
3. BACKGROUND
A. Mobilization of PBSC for transplantation:
Hematopoietic stem cells circulate in the peripheral blood, but at considerably lower levels
than are found in the bone marrow.27 This has hindered the use of peripheral blood collections
as a source of stem cells for transplantation because of the difficulty in obtaining adequate
numbers of stem cells to rescue the recipient from the marrow-ablative chemo-radiotherapy
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administered. The numbers of hematopoietic progenitor cells can be greatly increased in the
peripheral blood by administering recombinant human hematopoietic cytokines to the donor,27
by collecting cells during the initial hematologic rebound from marrow-hypoplasia producing
chemotherapy,28,29 or, especially, by combining the two.29-31 Chemotherapy and hematopoietic
cytokine mobilization is the basis for a number of autologous bone marrow transplantation
protocols at this center, and we are able to obtain adequate numbers of stem cells for
transplantation in 2 or less apheresis collections for most patients.8,10,32
Obviously, however, we cannot administer chemotherapy to a healthy donor to mobilize
PBSC. For syngeneic or allogeneic transplantation, we administer hematopoietic cytokines (GCSF, 10 mcg/kg/day for up to 7 days) to these donors, which is in keeping with the latest
American Society for Blood and Marrow Transplant Guidelines.33 Fortunately, the normal
donor generally has a prolific response to the cytokines, and we have successfully transplanted
dozens of patients with cells collected from one or two apheresis.4,34-38 The donors have
tolerated the administration of the cytokine and the apheresis with minimal toxicity
We have also administered hematopoietic cytokines to healthy donors to stimulate the level of
granulocytes in the peripheral blood for collection and transfusion to transplant recipients with
refractory infections during the neutropenic period after transplantation.39 This regimen has
involved daily administration of cytokines and apheresis for up to 14 days.39
B. Administration of Hematopoietic Cytokines to Healthy Donors:
As discussed above, we have administered recombinant human G-CSF to a large number of
donors for mobilization of PBSCs for clinical and research purposes. Overall, the G-CSF has
been well tolerated with the most frequent complaints being bone pain that is usually controlled
with mild, non-prescription analgesics.1-12,27,32 Other less frequent side effects noted in studies
include flu-like symptoms (malaise, nausea, low grade temperatures). Perhaps most
importantly, under this study we have successfully collected PBSCs by leukapheresis from
greater than 921 donors over a more than 24 year period, either utilizing G-CSF at a dose of ≤
10 mcg/kg/day to successfully mobilize or collecting non-mobilized mononuclear cells, all
without a serious adverse event.
In healthy donors studies, there have been some reports of slight increase in spleen size, which
normally resolves within a few weeks. There have been 6 reported cases of potentially deadly
complication of splenic rupture out of the thousands of healthy donors receiving G-CSF. All
of these 6 healthy donors received a daily dose of G-CSF between 10 – 20 mcg/kg, and in 3 of
the 6 cases, the G-CSF was continued for 6 days.40 As such, we will dose the G-CSF ≤ 10
mcg/kg/day and subjects will receive a maximum of 4 days of G-CSF. All these potential
complications have been described in the written consent to ensure that donors are aware of
these risks.
C. Collection of Blood by Leukapheresis:
Leukapheresis techniques are widely used for the collection of plasma, platelets, or
granulocytes from healthy blood donors. As described above, the Leukapheresis Unit for the
Seattle Cancer Care Alliance (SCCA) has performed thousands of these procedures, and the
SCCA Leukapheresis Unit is registered with the Food and Drug Administration for the
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collection of blood cells from both patients and healthy donors. The units are staffed by
dedicated nursing and technical personnel experienced in apheresis.
D.
The apheresis technology used to collect the peripheral blood mononuclear cells has been
shown to be very safe for both healthy donors and patients. Reported adverse reactions during
leukapheresis include mainly vasovagal reactions (<1 %) and citrate toxicity (<0.4%), which
are usually mild.41 Other adverse effects mostly resolve around the insertion and removal of
the peripheral blood IV lines, which can cause some mild discomfort, bruising and rarely
bleeding. As part of the overall process, the leukapheresis process will collect or destroy some
other cells in the blood, including platelets (about 6 units, Table 1). We examined the effect
of leukapheresis on platelet counts immediately before and after the procedure, and found, on
average, a 30-50% drop.
Table 1. Apheresis Components Collected at FHCRC:
PARAMETER
Mononuclear Cell Yield
WBC Purity
Collected Volume
CD34++ Cell Yield
Platelet Yield

MEAN  STD
2.11  1.58 x 10E10
52.9  27.2% MNC
412  95 ml
9.33  8.10 x 10E7
3.21  1.99 x 10E11

NUMBER OF
COLLECTIONS
108
108
108
60
108
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This drop is compounded by repetitive apheresis procedures so that after two daily apheresis
collections, the platelet count drops by 43.5%, and after three procedures by 57.5% from the
pre-collection baseline level. The standard practice of the autologous transplant group is to
transfuse patients undergoing apheresis to maintain a platelet count of 29,000/uL. For healthy
allogeneic donors, we frequently will separate the platelets from the apheresis product for reinfusion back to the donor.
Severe thrombocytopenia can be avoided by requiring a minimum platelet count before
apheresis. Platelet counts rebound the day after apheresis, and return to baseline levels about
7-10 days after the apheresis procedures are concluded. Nevertheless, subjects on this study
will be screened to ensure that they have normal counts, including platelet count, prior to
moving forward as a candidate for either G-CSF or non-GCSF leukapheresis.
4. OBJECTIVES
The overall objective of the protocol is to obtain mononuclear cells from healthy subjects
for critical research that has and will continue to save lives of patients with cancer. To
achieve this overarching goal, we will obtain these mononuclear cells from healthy subjects
who are undergoing G-CSF mobilization for a patient receiving hematopoietic stem cell
transplant and healthy volunteers from the community at large who wish to participate in
the research study. Therefore, the specific objectives are as follows.
A. To collect G-CSF mobilized PBSC from healthy volunteers for use in laboratory research at
the Center. These cells may also be provided to researchers at other institutions and
commercial entities.
B. To collect G-CSF mobilized PBSC from healthy subjects undergoing leukapheresis for
syngeneic or allogeneic transplantation. These cells may also be provided to researchers at
other institutions and commercial entities.
C. To collect non-mobilized peripheral blood mononuclear cells from non-mobilized healthy
volunteers for use in laboratory research and possible clinical production at the Center. These
cells may also be provided to researchers at other institutions and commercial entities.
5. SUBJECT POPULATION
The overall subject population will be similar (i.e., otherwise healthy individuals) who wish to
participate in the proposed research, but the procedures and entry for the study will be slightly
different. Therefore, we have developed inclusion and exclusion criteria for all three subject and
procedure types.

A. Inclusion and Exclusion for G-CSF Mobilized Volunteers
Eligibility Criteria
• Age 18- 70.
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•
•

•
•
•
•

Capable of understanding the risk and benefits of the study.
Completion of initial health screening evaluation (initial donor screening questionnaire
submitted with application) without any past medical history that would prevent them
from being a donor as per the NMDP guidelines, which are in keeping with criteria found
in the United States Code of Federal Regulations and in the Standards of the American
Association of Blood Banks. Please see Appendix A for the guidelines.
Sign Consent 985.03C.
Adequate veins for placement of leukapheresis IVs as per screening by the leukapheresis
nurse staff.
A normal physical performed by SCCA provider.
A CBC will be drawn after the 1st day of apheresis. To proceed with the 2nd day of
apheresis the volunteer must have a platelet count greater than 150,000/uL and must have
a HCT ≥ 36% for females or an HCT ≥ 38% for males.

Exclusion Criteria
• Age <18 or >70
• Unable to provide informed consent
• History of adverse reaction to growth factors such as G-CSF.
• Pregnancy
• Breast feeding
• Currently taking anticoagulation therapy. Aspirin at a dose up to 325 mg a day are
allowed.
• Abnormal CBC
• Current infection
• Uncontrolled diabetes
• Uncontrolled hypertension
• Current treatment for cancer other than non-melanoma skin cancer
• History of cancer other than non-melanoma skin cancer.
• History of heart disease including coronary artery disease or arrhythmia
• History of stroke or TIA
• History of autoimmune disease in subject or their parents
• A positive Hepatitis B or C test indicating a previous exposure or current infection.
• A positive HIV test indicating previous exposure or current infection.
• Any medical condition that would prevent them from being a transplant donor as per
NMDP guidelines as demonstrated in Appendix A.
• Any potential health or psychological condition, which in the clinical judgement of the PI
or the Medical Director of the SCCA Leukapheresis Center, would place the volunteer at
an unacceptable risk.
• A CBC will be drawn after the 1st day of apheresis. A platelet count < 150,000/uL or
HCT < 36% for females or an HCT < 38% for males will exclude the donor from a 2nd
day of leukapheresis.
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B. Inclusion and Exclusion for G-CSF Mobilized Subjects for Allogeneic Transplantation
The overall inclusion and exclusion criteria for this population is very similar to the other
two populations with the exception that subjects will only be eligible if they are already
donating for a transplant and only one day of leukapheresis is required, such that the
second day can be obtained for research purposes. In addition, some of these subjects may
have central line access due to clinical reasons, and as such, adequate peripheral vein
access will not be a requirement, given the line would be already placed for clinical
indications, if needed.
Eligibility Criteria
• Age 18-70.
• Capable of understanding the risk and benefits of the study.
• Completion of initial health screening evaluation (initial donor screening questionnaire
submitted with application) without any past medical history that would prevent them
from being a donor as per the NMDP guidelines, which are in keeping with criteria found
in the United States Code of Federal Regulations and in the Standards of the American
Association of Blood Banks. Please see Appendix A for the guidelines.
• Sign Consent 985.03CCC.
• Agreed to donate G-CSF mobilized MNCs for an allogeneic transplant and met all
inclusion criteria appropriate for the clinical donation of these cells.
• Not required to undergo leukapheresis for more than one day for patient collection.
• A normal physical performed by SCCA provider.
• A CBC will be drawn at the after the 1st day of apheresis. To proceed with the 2nd day of
apheresis the volunteer must have a platelet count greater than 150,000/uL and must have
a HCT ≥ 36% for females or an HCT ≥ 38%.
Exclusion Criteria
• Age <18 or >70
• Unable to provide informed consent
• History of adverse reaction to growth factors such as G-CSF.
• Pregnancy
• Breast feeding
• Currently taking anticoagulation therapy. Aspirin at a dose up to 325 mg a day are
allowed.
• Abnormal CBC
• Current infection
• Uncontrolled diabetes
• Uncontrolled hypertension
• Current treatment for cancer other than non-melanoma skin cancer
• History of cancer other than non-melanoma skin cancer.
• History of heart disease including coronary artery disease or arrhythmia
• History of stroke or TIA
• History of autoimmune disease that would prevent donation according to NMDP
guidelines.
• A positive Hepatitis B or C test indicating a previous exposure or current infection.
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•
•
•
•

A positive HIV test indicating previous exposure or current infection.
Any medical condition that would prevent them from being a transplant donor as per
NMDP guidelines as demonstrated in Appendix A.
Any potential health or psychological condition, which in the clinical judgement of the PI
or the Medical Director of the SCCA Leukapheresis Center, would place the volunteer at
an unacceptable risk.
A CBC will be drawn at the after the 1st day of apheresis. A platelet count < 150,000/uL
or HCT < 36% for females or an HCT < 38% for males will exclude the donor from a
2nd day of leukapheresis.

C. Inclusion and Exclusion for Non-G-CSF Mobilized Volunteer Subjects.
The overall inclusion and exclusion criteria for this population is very similar to the other
two populations with the exception that volunteers will not be required to receive G-CSF,
and as such, a previous reaction to G-CSF is not an exclusion criteria. Moreover, these
volunteers will only receive 1 day of leukapheresis.
Eligibility Criteria
• Age 18-70.
• Capable of understanding the risk and benefits of the study.
• Completion of initial health screening evaluation (initial donor screening questionnaire
submitted with application) without any past medical history that would prevent them
from being a donor as per the NMDP guidelines, which are in keeping with criteria found
in the United States Code of Federal Regulations and in the Standards of the American
Association of Blood Banks. Please see Appendix A for the guidelines.
• Sign Consent 985.03CC.
• Adequate veins for placement of leukapheresis IVs as per screening by the leukapheresis
nurse staff.
• A normal physical performed by SCCA provider.
Exclusion Criteria
• Age <18 or >70
• Unable to provide informed consent
• Pregnancy
• Breast feeding
• Currently taking
• Currently taking anticoagulation therapy. Aspirin at a dose up to 325 mg a day are
allowed.
• Abnormal CBC
• Current infection
• Uncontrolled diabetes
• Uncontrolled hypertension
• Current treatment for cancer other than non-melanoma skin cancer
• History of cancer other than non-melanoma skin cancer.
• History of heart disease including coronary artery disease or arrhythmia
• History of stroke or TIA
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•
•
•
•
•

6.

History of autoimmune disease that would prevent donation according to NMDP
guidelines.
A positive Hepatitis B or C test indicating a previous exposure or current infection.
A positive HIV test indicating previous exposure or current infection.
Any medical condition that would prevent them from being a transplant donor as per
NMDP guidelines as demonstrated in Appendix A.
Any potential health or psychological condition, which in the clinical judgement of the PI
or the Medical Director of the SCCA Leukapheresis Center, would place the volunteer at
an unacceptable risk.

APPROACH, EVALUATION AND COUNSELING OF VOLUNTEER AND
TRANSPLANT SUBJECTS
Volunteer subjects will be recruited by advertisement. These volunteers will approach the
study staff about possible donation of either G-CSF mobilized MNCs and/or non-G-CSF
mobilized MNCs.
In the case of donors donating G-GCSF mobilized cells for a transplantation, these donors
will be approached about their potential involvement during their arrival and/or data review
clinic on the transplantation service located on the 6th floor of the SCCA.
Potential volunteers will undergo a health questionnaire by the research coordinator to assess
for potential exclusion/inclusion criteria. For the transplant subjects, this questionnaire is
performed prior to HLA typing by the CIL lab.
All volunteers will have to provide written consent during a face to face conference with an
attending physician. At this conference, all questions and concerns must be addressed.
Clinical providers at the SCCA will perform a physical exam. Blood will be drawn by and
sent to VRL Eurofins or the Seattle Cancer Care Alliance Alliance Lab for appropriate
screening laboratory results as indicated in Section 5.0 Inclusion and Exclusion Criteria.
Volunteers and transplant subjects will meet with a staff member of the SCCA Apheresis
Center before initiation of cytokine administration or proceeding to non-mobilized
leukapheresis. This nurse will determine the suitability of the subject using the criteria listed
in 5.0 above.

7. PROTOCOL REGISTRATION
Not applicable.
8. STUDY DESIGN
A. Subject Identification:
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Participants donating under protocol 985.03C and 985.03CCC are recruited via flyers and our lab
website. Participants donating under consent 985.03CCC are approached by an attending physician at
the SCCA.

B. Subject Health Screen:
All subjects will undergo evaluation for suitability for this protocol by the staff of the SCCA
Apheresis Center. This will involve determining the health of the subject in accordance to the
criteria listed in section 6.0 above.
•

•
•

Before administration of the cytokine, the subject must have a CBC and chemistry profile
obtained for review by the medical director of the SCCA Apheresis Center. Blood samples
will undergo routine blood bank tests for viruses that include screening for HIV, Hepatitis
B and C, Syphilis and testing of liver function. Blood specimens may also be tested for
ABO and/or HLA typing.
Women subjects of child-bearing potential must have a pregnancy screening (HCG test).
If positive, subject would be excluded from the study.
Women subjects who are breast feeding will be excluded from the Mobilized study.

# 985.03 - 10

C. Administration of Hematopoietic Cytokine:
a. Recombinant human G-CSF will be administered by a nurse in the SCCA Clinic The dose
will be < 10 mcg/kg subject weight per day and use adjusted body weight for subjects at >
120% of ideal body weight, administered by subcutaneous injection. The G-CSF will be
started 3 days before the first apheresis, and will be given for a total of 4 days.
D. Apheresis Collection of PBSC:
Collection of PBSC will be performed in accordance with the standard practices of the SCCA
Apheresis Center. Typically, 12 liters of blood will be processed over about 3 to 4 hours using
peripheral veins for venous access, although smaller blood volumes and shorter collection
times are permissible. The blood will be anti-coagulated with a mixture of ACD-A and
heparin, again in accordance with standard practice at the Apheresis Center. A maximum of
two collections on two consecutive days will be performed for volunteer mobilized subjects.
Subjects that are collected without G-CSF mobilization may undergo apheresis a maximum of
12 times per year, in accordance with Federal regulations regarding apheresis platelet donors.
A CBC will be obtained at the start of each collection to monitor hematocrit and platelet levels.
If the hematocrit or platelet level falls below the standard guidelines for the Apheresis Center,
the apheresis procedure will be halted immediately.
E. Subject Reimbursement:
Subjects will not be reimbursed for any wages lost during or after the procedure, nor for
hospitalization or long-term health costs resulting from their donation.
Subjects will be compensated varying amounts for their donation based upon administration
of G-CSF and number of leukapheresis sessions. The breakdown of this compensation can be
found in section 10 of this protocol.
F. Evaluation and response criteria
Not applicable.
9. RISKS TO VOLUNTEER AND TRANSPLANT SUBJECTS
Subjects experiencing adverse effects beyond malaise, mild bone pain controlled with nonnarcotic analgesia, or other mild constitutional symptoms will be withdrawn from the study.
The subject will be evaluated daily by a member of the Apheresis Center during administration
of the cytokine and the apheresis collections.
The risks of this protocol are outlined below and in all consent forms, and will be discussed
with the subjects during the consenting process.

A. Risks for Non-G-CSF Mobilized Volunteers.
•

The blood draw may briefly cause subjects to feel faint, lightheaded, or nauseated.

•

There may be some discomfort and bruises from the leukapheresis needles.
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•

The citrate in the anticoagulant used in the apheresis procedure may cause subjects to
experience a sour taste in the mouth and/or numbness and tingling around the mouth, feet
or hands as a result.

•

The anticoagulant will typically clear the subject’s body within about four hours,
However, there could be a small risk of bleeding from this anticoagulant until it clears.
The risk of bleeding from the anticoagulant is less than one in a hundred. If bleeding
occurs, it is usually mild oozing from the IV site. The risk of a serious or life-threatening
bleed from some other part of your body is less than one in 5,000 subjects. 42-43

•

The leukapheresis procedure may cause a decrease in platelets. This is usually minimal
and typically will not affect the blood's ability to form clots in the event of subsequent
cuts or injuries.

•

Some subjects can show a decrease in red blood cell count for 1-2 days after, but this
should cause no symptoms as the subject’s body should quickly replace ant blood cells
removed by the leukapheresis procedure.

B. Risks for G-CSF Mobilized Subjects for Allogeneic/Syngeneic Transplantation
These subjects do not receive additional G-CSF as part of 985.03 and are mobilized as part of
their allogeneic donation. Risks pertaining to their mobilization are addressed in their
allogeneic/syngeneic donation consent.
Under protocol 985.03, these subjects will face the same risks as non-G-CSF mobilized
volunteers (see above).
C. Risks for G-CSF Mobilized Volunteer Subjects
G-CSF mobilized volunteer subjects face all of the above specified risks for non-mobilized
subjects as well as well as the following risks that are a result of G-CSF administration.
•

There may be some discomfort and bruising from needle sticks during the G-CSF
administration.

•

Occasionally subjects complain about bone aches, flu-like symptoms, headache, nausea
and light-headedness due to the G-CSF. These symptoms are dose and schedule related.
The symptoms are usually mild and treatable with analgesics.

•

There may be an increased risk of autoimmune exacerbation as a result of G-GCSF
administration, therefore, subjects with autoimmune disease or a family history of such,
are excluded.

•

Rupture of the spleen has been reported as a very rare and unusual occurrence. Splenic
rupture can be serious and life threatening, however, it has only been reported to occur in
approximately one out of ten thousand subjects.40 This risk is discussed further in section
3B of the protocol. Cases of spleen rupture in patients receiving G-CSF are generally
correlated with larger and more numerous doses of G-CSF than are administered under
this protocol.
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•

Although long-term complications have not been observed in patients following G-CSF
administration, this possibility cannot be excluded.

D. Universal Risks
Confidentiality
With all research there is the risk of potential loss of subject confidentiality. All precautions to
maintain the confidentiality of subjects will be taken and all subject samples will be deidentified prior to distribution outside of the study team. This study is funded by the NIH, and
is therefore, covered by a certificate of confidentiality which provides an additional layer of
protection for all subjects.
This certificate means that the study team would generally not have to give out identifying
information about subjects, even if requested by a court of law.
This protection has some limits. We would voluntarily provide the information:
•

To a member of the federal government who needs it in order to audit or evaluate the
research.

•

To the funding agency and groups involved in review of the research, if they need the
information to make sure the research is being carried out correctly.

•

To the federal Food and Drug Administration (FDA), if required by the FDA.

•

To someone who is accused of a crime, if he or she believes that our research records
could be used for defense.

•

To authorities, if we learn of child abuse, elder abuse, or if participants might harm
themselves or others.

Genomic Sequencing
Some subjects may agree to have their samples undergo genomic sequencing. There is a very
low risk of the release of genetic information as all personal subject information is kept private.
If the results of genomic sequencing were to become known, subjects would be protected by
the Genetic Information Nondiscrimination act (GINA). GINA restricts health insurance
companies from requesting genetic information provided in research studies. However, GINA
does not protect subjects from genetic discrimination by companies that sell life, disability or
long-term care insurance.
10. BENEFITS TO VOLUNTEERS AND TRANSPLANT SUBJECTS
There are no direct medical benefits to the volunteers and transplant subjects other than their
knowledge that their cells may be used for research to potentially improve the care of future
patients. Subjects will be compensated for their time and inconvenience accordingly:
o Non-Mobilized volunteer subjects (consent 985.03CC): $300 for completed single day
non-mobilized collection.
o G-CSF mobilized volunteer subjects(consent 985.03C): $200 for receiving full series of 4
G-CSF injections ($50 per dose received), $300 per leukapheresis donation, for a total of
$800 for a complete two day mobilized donation with 4 G-CSF injections.
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o G-CSF mobilized allogeneic/syngeneic subjects (consent 985.03CCC): $500 for a single
leukapheresis donation.
RECORDS
All subject records will be maintained in the Apheresis Centers in accordance with applicable
law regarding the maintenance of records for blood donor centers.
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11. STATISTICAL CONSIDERATIONS
Not applicable to this study. This is an ongoing protocol for collection of cells for research with
no projected sample size or study duration.
12. TERMINATION OF STUDY
Accrual onto this study will be suspended if any subject develops severe toxicity from the
cytokine administration or the apheresis procedures. This toxicity is defined as any requiring
acute medical intervention. Subject accrual will not be resumed without review of the toxicity
by the Institutional Review Board.
No limit to the number of subjects that may be entered is established.
REFERENCES
1.
Scott BL, Pasquini MC, Logan BR, et al. Myeloablative Versus Reduced-Intensity
Hematopoietic Cell Transplantation for Acute Myeloid Leukemia and Myelodysplastic
Syndromes. J Clin Oncol. 2017;35(11):1154-1161.
2.
Rezvani AR, Storer B, Maris M, et al. Nonmyeloablative allogeneic hematopoietic cell
transplantation in relapsed, refractory, and transformed indolent non-Hodgkin's lymphoma. J
Clin Oncol. 2008;26(2):211-217.
3.
Sorror ML, Sandmaier BM, Storer BE, et al. Long-term outcomes among older patients
following nonmyeloablative conditioning and allogeneic hematopoietic cell transplantation for
advanced hematologic malignancies. JAMA. 2011;306(17):1874-1883.
4.
Deeg HJ, Scott BL, Fang M, et al. Five-group cytogenetic risk classification, monosomal
karyotype, and outcome after hematopoietic cell transplantation for MDS or acute leukemia
evolving from MDS. Blood. 2012;120(7):1398-1408.
5.
Kornblit B, Maloney DG, Storb R, et al. Fludarabine and 2-Gy TBI is superior to 2 Gy
TBI as conditioning for HLA-matched related hematopoietic cell transplantation: a phase III
randomized trial. Biol Blood Marrow Transplant. 2013;19(9):1340-1347.
6.
Kornblit B, Maloney DG, Storer BE, et al. A randomized phase II trial of tacrolimus,
mycophenolate mofetil and sirolimus after non-myeloablative unrelated donor transplantation.
Haematologica. 2014;99(10):1624-1631.
7.
Vaughn JE, Sorror ML, Storer BE, et al. Long-term sustained disease control in patients
with mantle cell lymphoma with or without active disease after treatment with allogeneic
hematopoietic cell transplantation after nonmyeloablative conditioning. Cancer.
2015;121(20):3709-3716.
8.
Green DJ, Maloney DG, Storer BE, et al. Tandem autologous/allogeneic hematopoietic
cell transplantation with bortezomib maintenance therapy for high-risk myeloma. Blood Adv.
2017;1(24):2247-2256.
9.
Gribben JG, Hosing C, Maloney DG. Stem cell transplantation for indolent lymphoma
and chronic lymphocytic leukemia. Biol Blood Marrow Transplant. 2011;17(1 Suppl):S63-70.
10.
Bensinger WI, Becker PS, Gooley TA, et al. A randomized study of melphalan 200
mg/m(2) vs 280 mg/m(2) as a preparative regimen for patients with multiple myeloma
undergoing auto-SCT. Bone Marrow Transplant. 2016;51(1):67-71.

# 985.03 - 15

11.
Fenske TS, Zhang MJ, Carreras J, et al. Autologous or reduced-intensity conditioning
allogeneic hematopoietic cell transplantation for chemotherapy-sensitive mantle-cell lymphoma:
analysis of transplantation timing and modality. J Clin Oncol. 2014;32(4):273-281.
12.
Weaver CH, Buckner CD, Longin K, et al. Syngeneic transplantation with peripheral
blood mononuclear cells collected after the administration of recombinant human granulocyte
colony-stimulating factor. Blood. 1993;82(7):1981-1984.
13.
Till BG, Jensen MC, Wang J, et al. Adoptive immunotherapy for indolent non-Hodgkin
lymphoma and mantle cell lymphoma using genetically modified autologous CD20-specific T
cells. Blood. 2008;112(6):2261-2271. PMCID: PMC2532803.
14.
Turtle CJ, Hanafi LA, Berger C, et al. CD19 CAR-T cells of defined CD4+:CD8+
composition in adult B cell ALL patients. J Clin Invest. 2016;126(6):2123-2138.
15.
Turtle CJ, Hanafi LA, Berger C, et al. Immunotherapy of non-Hodgkin's lymphoma with
a defined ratio of CD8+ and CD4+ CD19-specific chimeric antigen receptor-modified T cells.
Sci Transl Med. 2016;8(355):355ra116.
16.
Sadelain M, Riviere I, Riddell S. Therapeutic T cell engineering. Nature.
2017;545(7655):423-431.
17.
Salter AI, Pont MJ, Riddell SR. Chimeric antigen receptor-modified T cells: CD19 and
the road beyond. Blood. 2018;131(24):2621-2629.
18.
Lu YF, Cahan P, Ross S, et al. Engineered Murine HSCs Reconstitute Multi-lineage
Hematopoiesis and Adaptive Immunity. Cell Rep. 2016;17(12):3178-3192.
19.
Akinduro O, Weber TS, Ang H, et al. Proliferation dynamics of acute myeloid leukaemia
and haematopoietic progenitors competing for bone marrow space. Nat Commun. 2018;9(1):519.
20.
Stirewalt DL, Choi YE, Sharpless NE, et al. Decreased IRF8 expression found in aging
hematopoietic progenitor/stem cells. Leukemia. 2009;23(2):391-393.
21.
Iwata M, Sandstrom RS, Delrow JJ, Stamatoyannopoulos JA, Torok-Storb B.
Functionally and phenotypically distinct subpopulations of marrow stromal cells are fibroblast in
origin and induce different fates in peripheral blood monocytes. Stem Cells Dev. 2014;23(7):729740.
22.
Belay E, Hayes BJ, Blau CA, Torok-Storb B. Human Cord Blood and Bone Marrow
CD34+ Cells Generate Macrophages That Support Erythroid Islands. PLoS One.
2017;12(1):e0171096.
23.
Kotha SS, Hayes BJ, Phong KT, et al. Engineering a multicellular vascular niche to
model hematopoietic cell trafficking. Stem Cell Res Ther. 2018;9(1):77.
24.
Mehrasa R, Vaziri H, Oodi A, et al. Mesenchymal stem cells as a feeder layer can prevent
apoptosis of expanded hematopoietic stem cells derived from cord blood. Int J Mol Cell Med.
2014;3(1):1-10.
25.
Firas J, Liu X, Nefzger CM, Polo JM. GM-CSF and MEF-conditioned media support
feeder-free reprogramming of mouse granulocytes to iPS cells. Differentiation. 2014;87(5):193199.
26.
Van Caeneghem Y, De Munter S, Tieppo P, et al. Antigen receptor-redirected T cells
derived from hematopoietic precursor cells lack expression of the endogenous TCR/CD3
receptor and exhibit specific antitumor capacities. Oncoimmunology. 2017;6(3):e1283460.
27.
Cimato TR, Furlage RL, Conway A, Wallace PK. Simultaneous measurement of human
hematopoietic stem and progenitor cells in blood using multicolor flow cytometry. Cytometry B
Clin Cytom. 2016;90(5):415-423.

# 985.03 - 16

28.
Myers SE, Williams SF, Geller RB. Cyclophosphamide mobilization of peripheral blood
stem cells for use in autologous transplantation after high-dose chemotherapy: clinical results in
patients with contaminated or hypocellular bone marrow. J Hematother. 1992;1(1):27-33.
29.
Schwartzberg LS, Birch R, Hazelton B, et al. Peripheral blood stem cell mobilization by
chemotherapy with and without recombinant human granulocyte colony-stimulating factor. J
Hematother. 1992;1(4):317-327.
30.
Weaver CH, Zhen B, Schwartzberg L, Walker C, Upton S, Buckner CD. A randomized
trial of mobilization of peripheral blood stem cells with cyclophosphamide, etoposide, and
granulocyte colony-stimulating factor with or without cisplatin in patients with malignant
lymphoma receiving high-dose chemotherapy. Am J Clin Oncol. 1998;21(4):408-412.
31.
Boque C, Petit J, Sarra J, et al. Mobilization of peripheral stem cells with intensive
chemotherapy (ICE regimen) and G-CSF in chronic myeloid leukemia. Bone Marrow
Transplant. 1996;18(5):879-884.
32.
Holmberg LA, Becker PS, Bensinger W. Results from Two Consecutive Studies of
Consolidation Therapy after Autologous Transplant for Multiple Myeloma: Thalidomide,
Dexamethasone, and Clarithromycin or Lenalidomide, Dexamethasone, and Clarithromycin.
Acta Haematologica. 2017;137(3):123-131.
33.
Duong HK, Savani BN, Copelan E, et al. Peripheral blood progenitor cell mobilization
for autologous and allogeneic hematopoietic cell transplantation: guidelines from the American
Society for Blood and Marrow Transplantation. Biol Blood Marrow Transplant.
2014;20(9):1262-1273.
34.
Walter RB, Pagel JM, Gooley TA, et al. Comparison of matched unrelated and matched
related donor myeloablative hematopoietic cell transplantation for adults with acute myeloid
leukemia in first remission. Leukemia. 2010;24(7):1276-1282.
35.
Kerbauy DM, Gooley TA, Sale GE, et al. Hematopoietic cell transplantation as curative
therapy for idiopathic myelofibrosis, advanced polycythemia vera, and essential
thrombocythemia. Biol Blood Marrow Transplant. 2007;13(3):355-365.
36.
Deeg HJ, Gooley TA, Flowers ME, et al. Allogeneic hematopoietic stem cell
transplantation for myelofibrosis. Blood. 2003;102(12):3912-3918.
37.
Sierra J, Storer B, Hansen JA, et al. Unrelated donor marrow transplantation for acute
myeloid leukemia: an update of the Seattle experience. Bone Marrow Transplant.
2000;26(4):397-404.
38.
Slattery JT, Clift RA, Buckner CD, et al. Marrow transplantation for chronic myeloid
leukemia: the influence of plasma busulfan levels on the outcome of transplantation. Blood.
1997;89(8):3055-3060.
39.
Bensinger WI, Price TH, Dale DC, et al. The effects of daily recombinant human
granulocyte colony-stimulating factor administration on normal granulocyte donors undergoing
leukapheresis. Blood. 1993;81(7):1883-1888.
40.
Holig K. G-CSF in Healthy Allogeneic Stem Cell Donors. Transfus Med Hemother.
2013;40(4):225-235.
41.
Crocco I, Franchini M, Garozzo G, et al. Adverse reactions in blood and apheresis
donors: experience from two Italian transfusion centres. Blood Transfus. 2009;7(1):35-38.
42.
Behfar, Maryam, et al. “Long-Term Safety of Short-Term Administration of Filgrastim
(RhG-CSF) and Leukophresis Procedure in Healthy Children: Application of Peripheral Blood
Stem Cell Collection in Pediatric Donors.” Biology of Blood and Marrow Transplantation, vol.
24, no. 4, 2018, pp. 866–870., doi:10.1016/j.bbmt.2017.12.786.

# 985.03 - 17

43.
Pulsipher, M. A., et al. “Lower Risk for Serious Adverse Events and No Increased Risk
for Cancer after PBSC vs BM Donation.” Blood, vol. 123, no. 23, 2014, pp. 3655–3663.,
doi:10.1182/blood-2013-12-542464.

