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Abstract
Allogeneic bone marrow (BM) and cytokine mobilized peripheral blood stem cell (PBSC)
transplantation can be curative for patients with malignant and nonmalignant hematologic diseases.
Siblings are most often selected as a donor match; however, research on sibling donors is limited
and has focused primarily on conventional BM donors. This exploratory study describes the
experiences of PBSC sibling donors at a single institution. Through retrospective interviews, 14
sibling donors shared their perceived needs and concerns before and after their stem cell collection.
Donors identified fears about the donation procedure, and expressed the need for more information
about transplant outcome and complications. The inclusion of the sibling donors themselves, rather
than the report of their parents or health-care providers and the qualitative nature of the structured
design allowed sibling donors to describe their concerns and thoughts without being restrained by
the beliefs of the participant’s parents, researcher or sibling’s medical team. Suggestions for visual
educational tools, psychosocial interventions and future research are provided.
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Introduction
Allogeneic stem cell transplantation is an aggressive and demanding medical therapy with an
unpredictable outcome that presents both psychological and physical challenges to recipients
and their families. To increase survival and lower complication risks, an immunologically
compatible donor is selected using a laboratory assessment technique called human leukocyte
antigen typing (HLA-typing). Siblings are most often selected as a donor since they have the
greatest chance (25%) of being HLA-matched with the recipient [1].

Studies examining psychological functioning in sibling donors are primarily limited to bone
marrow transplant (BMT) donors. Significant psychological reactions to the experience include
depression, withdrawal, behavioral problems, lowered self-esteem, identity problems,
psychopathology, guilt, resentment, and anger following the donation procedure [2–5]. Risk
factors for poor psychological functioning include age at donation with a risk of unresolved
developmental crises in adolescence [4], recipient death [3], transplant complications such as
graft-versus-host disease (GVHD) or graft failure [2,3], limited involvement in donation
decisions [3,4], feeling coerced to donate [4], limited preparation for transplant complications
[3,4], and individual sibling characteristics such as pre-existing psychopathology [6].
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Peripheral blood stem cell (PBSC) donation has been increasingly used as an alternative to BM
harvest. Studies of adult PBSC donors have reported that overall adult donors perceive the
procedure as acceptable with manageable pain and anxiety comparable to population norms
[7,8]. Since peripheral blood is collected using apheresis, does not require anesthesia or
surgery, and has a relatively quick recovery time, the procedure may seem more benign to
parents and hospital staff. However, PBSC collection requires the injection of granulocyte
colony stimulating factor (G-CSF) prior to collection and involves the placement of two
intravenous catheters. Previous research in pediatric stem cell donors has not examined the
psychosocial risks of pre-donation preparation or G-CSF administration. Moreover, the
psychosocial risks of PBSC collection for pediatric donors are largely unevaluated. As PBSC
collection is used more frequently in pediatric allogeneic stem cell transplants, an
understanding of the psychosocial impact of collection in sibling donors is required in order
to assess the complex needs and concerns of this patient population. The goal of this
retrospective exploratory study was to evaluate the pre-and post-donation experiences of PBSC
donors at a single institution and to describe how they felt their experience could be improved.

Methods
Sibling donors were eligible if they were ⩾7 years old, had been enrolled on a National Cancer
Institute (NCI) protocol involving PBSC donation for a sibling recipient during the preceding
five years, and were fluent in English. The study was approved by the Office of Human Subjects
Research at the National Institutes of Health. The principal investigator or the research nurse
for the PBSC protocol contacted eligible donors ≤18 years and the caregivers of those under
18 by telephone. If interested in participating, they were told that they would be called by one
of the authors of this manuscript (E.S.) to schedule the interview.

Sample
Fourteen of the 16 (87%) eligible donors were successfully contacted and agreed to participate.
Participants were an average of 18.6 years old (range 9–28). Donors were contacted ⩾4 months
post-donation (range = 4–48 months, mean = 21.6 months). Sample characteristics are
described in Table 1.

Instruments
A structured interview, consisting of 45 open- and close-ended questions, was designed for the
study to obtain information about the donor experiences during HLA-screening, pre-donation
preparation, stem cell harvest, and post-transplant. Questions pertaining to the stresses
associated with being a donor were developed based on findings from previous research on
pediatric sibling donors [2–5]. Items asking about medical preparedness were derived from
information found in the NCI transplant protocol consent form and relevant literature on the
PBSC process and pediatric donors [1,9–11]. The principal investigators, and research nurses
for the stem cell transplant protocols reviewed the interview to assess the appropriateness of
the questions.

Procedure
Structured interviews were conducted over the phone (n = 12) or face to face during a sibling’s
clinical visit (n = 2). Each interview was conducted by an interviewer (E.S.) specifically trained
for this study, and took between 15–20 min to complete.

The participants were encouraged to share their experiences as a donor and were not given any
time limits. Confidentiality was assured for all participants. Interview results were coded and
entered into an Excel database for analysis. Open-ended questions were content analyzed by
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the interviewer and the PI with emergent themes noted and coded accordingly. Due to small
sample sizes, data presented here are descriptive.

Results
Preparation for donation experience

Sixty-four percent of donors were informed of their HLA-match status by a parent and 86%
received specific information about stem cell donation and apheresis from a medical team
member. Sixty percent of donors ⩾18 thought the information was very easy to understand
compared to only 33% of donors <18. Ninety-three percent of donors reported that meeting
with the transplant team prior to the procedure yielded the most helpful information about the
apheresis. However, almost a third of the donors felt that multiple preparation sessions would
have been helpful. Ninety-three percent reported that being well informed about the donor
experience is ‘pretty important’ to ‘very important.’

Anxiety
Sibling reports of anxiety prior to the stem cell collection were varied. Forty percent of those
⩾18 were ‘pretty nervous’ or ‘extremely nervous’ about the procedure while only 22% of the
donors <18 reported being ‘pretty nervous’ or ‘extremely nervous.’ When given a list of
possible sources for their anxiety, 64% of donors, regardless of age, cited needles as their
primary concern. Other sources of anxiety were possible central line placement (21%), G-CSF
shots (36%), procedural pain (29%), possible physical harm (21%), seeing blood (14%), and
transplant outcome (14%).

Transplant outcome
Donors were asked to reflect on their sibling’s transplant, specifically if they felt their sibling’s
transplant was successful or not. The majority of donors (71%) felt that the transplant was
‘mostly successful’ (n = 5) or ‘totally successful’ (n = 5). When asked to further explain their
answer, many donors stated that while the transplant procedure was successful, their sibling
experienced complications such as GVHD or disease progression, which made the success
difficult to determine. For example, one donor explained that even though her sister died from
disease progression, she believed the transplant was still somewhat successful because ‘for 2
months after the transplant, she felt the best she ever felt since her cancer [diagnosis].’

Life changes
Donors were asked to discuss how being a stem cell donor for a sibling has affected their lives.
Nine donors (67%) reported positive changes to their personal life including a closer
relationship with the recipient sibling (n = 3), closer relationship with family members (n = 2),
sense of pride for donating (n = 2), and feeling good or happy about donating (n = 2). Others
described the stem cell harvest as a ‘good experience’ and expressed feeling proud for being
able to help their sibling. Two donors (15%) also expressed that they are now more interested
and involved in the science of stem cell research and the politics that accompany it. Negative
effects since the transplant were also reported (21%), with several donors expressing regret
that the transplant did not cure their sibling’s cancer. Two donors (15%) expressed guilt about
their sibling developing GVHD and reported wishing they had been more informed of the
possible side effects prior to the transplant.

Discussion
Even without the risks of anesthesia and surgery used in conventional BM harvest, PBSC
donors still felt anxious about the procedure and expressed concerns about physical harm to
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themselves and their sibling recipient. Age appears to play a role here as a larger percentage
of older donors reported feeling ‘pretty nervous’ or ‘extremely nervous’ about the apheresis
procedure compared to younger donors. The trend between older donor age and greater
comprehension of the preparation information may indicate that more age-appropriate
preparation for younger donors is needed. Donors reported that while the informational session
with the transplant team staff provided useful information, additional preparation sessions
would be helpful. Recent reports suggest that providing comprehensive procedural information
both improves memory and reduces distress in children undergoing medical procedures [12,
13] yet limited educational material on stem cell donation is available for children and
adolescents. Preparatory educational materials that reflect the different learning styles of
individuals (visual as well as auditory) may be useful.

Donors also expressed the need for more information about transplant outcome and
complications. One donor stated, ‘I was taken by surprise. I needed to know more about
GVHD.’ Preparing sibling donors for possible post-transplant medical sequalae is a critical
factor to consider when planning programs and clinical services for this patient population.
Along with realistic post-transplant expectations, it is important to assess for feelings of guilt
if the recipient sibling develops complications such as graft failure, GVHD, or disease relapse.

A positive response to the donor experience, such as improved family relationships, is
consistent with heightened intimacy between recipient and donor described in previous
research on conventional BMT donors [3,5]. Maladaptive responses, including withdrawal,
depression, and low self-esteem reported in previous research were not specifically addressed
or reported in the interviews, though some siblings did express guilt or responsibility for
transplant complications.

The strength of this study is the inclusion of sibling donors themselves, rather than the reports
from their parents or health-care providers. Previous research indicates that siblings of children
with cancer experience a more significant burden from the illness than parents or caregivers
may perceive [14]. The qualitative nature of the structured design allowed concerns and
thoughts to be described without being restrained by the beliefs of the participant’s parents,
researcher, or sibling’s medical team. Siblings had the opportunity to report what was important
to them rather than the attention being placed on their brother or sister’s disease or the transplant
outcome.

Limitations of this study include the use of only one interview per donor, the wide range of
age of sibling donors and varied length of time from transplant to interview per participant.
Based on the diseases of study and the requirement for fluency in English, the sample lacks
ethnic diversity and is therefore not representative of all sibling donors. Furthermore, the study
was retrospective and cross-sectional in design, so reports were limited to what the sibling
donor remembered and wished to share about the transplant experience. A more complete
picture of the donor experience might be obtained from serial interviews, each at specific time
points prior to and following stem cell collection. Finally, the sample size is small and results
should be considered preliminary. Continued research with larger samples is warranted.

Conclusion
With the increasing number of allogeneic BM and PBSC transplants performed annually in
the United States, a greater understanding of the donor experience is needed. Siblings represent
the largest percentage of matched donors for allogeneic transplant procedures, yet little
information is available on the psychological effects of stem cell donation in this population.
This exploratory study presents the first report on the experiences of sibling stem cell donors
undergoing PBSC collection and provides insight into the needs and concerns of these donors.
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Only with more comprehensive and inclusive research can clinicians and health-care providers
provide effective, age-appropriate interventions for this often overlooked population.
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Table 1
Donor information (n = 14)

Characteristic n (%)

Gender
 Male 6 (43%)
 Female 8 (57%)
Ethnicity
 Caucasian 14 (100%)
Age relationship to recipient sibling
 Older 6 (43%)
 Younger 8 (57%)
Age at time of donation procedure
 ⩾18 years 9 (64%)
 <18 years 5 (36%)
Status of sibling recipient at interview
 Living 11 (79%)
 Deceased 3 (21%)
Sibling diagnosis
 Rhabdomysarcoma 5 (36%)
 Ewing’s sarcoma 6 (36%)
 Desmoplastic small round cell tumor 1 (7%)
 Hodgkin’s lymphoma 2 (14%)
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