contains a broad spectrum of lipid-rich lipo-
protein particles, abundant lipid carrier pro-
teins, and a host of other factors that all could
potentially negate the reported effects on
EPCR. Thus, the implications of EPCR lipid
editing, EPCR encryption, and cellular APC
resistance for vascular disease remain to be
determined. Notwithstanding, sPILA;s are
expressed abundantly in atherosclerotic le-
sions and a variety of inflammatory conditions.
In addition, the link between plasma levels of
sPLLA; and cardiovascular disease seems con-
sistent with a potential role of SPTLA;s in in-
ducing EPCR lipid modifications and possible
contributions thereof to cardiovascular dis-
ease.$10 Should such links become more tan-
gible then evaluation of sSPILA; inhibitors as a
therapeutic strategy to boost the endogenous
protein C anticoagulant and cytoprotective
pathways might become worthwhile.!?

As is often the case with new discoveries
that push the frontiers of our knowledge, they
raise more questions than they answer. Cer-
tainly, the tantalizing observations by Lopez-
Sagaseta and colleagues raise many new ques-
tions, but most importantly, they stimulate the
conceptualization of new basic research with
the potential of translation into novel thera-
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peutic approaches to combat thrombosis and
vascular diseases.
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A donor’s a person, no matter how small

Michael A. Pulsipher UNIVERSITY OF UTAH SCHOOL OF MEDICINE

After 30+ years of considering BM donation from sibling children a safe and effec-
tive standard based on 2 single-center studies,'? Styczynski and colleagues in this
edition of Blood provide us with a multicenter, prospective study of safety out-
comes of 453 pediatric BM and PBSC donors.?

he work is long overdue. In the midst of
T our focus on improving outcomes of their
sicker siblings, we have too-long neglected
what should be an ongoing task of ensuring
that we (1) know in detail current common
and rare risks of these procedures and (2) work
to minimize or eliminate side-effects in these
healthy children as they go through the BM or
peripheral blood stem cell (PBSC) collection
process.

This study confirms our long-held belief
that BM and PBSC collection from minor

donors is generally safe, resulting in temporary
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discomfort in a portion of donors (only 1 se-
vere adverse event [nonlife-threatening| was
reported in 453 donations). This distinguishes
BM and PBSC donation from riskier sibling
solid organ donation, counter to a recent
American Academy of Pediatrics policy
statement that calls for BM/PBSC and solid
organ donors to be approached in a similar
fashion.* But the data presented in the study
points out an area where we have room for
improvement. It is clear that centers vary tre-
mendously in the way they practice, with con-

sequences for the donor. This gives us an op-

'.) Check for updates

portunity to define best practices and raise the
safety bar even further.

The most obvious lesson we learn from this
study is that both being small and being much
smaller than your recipient puts donors at
higher risk for requiring a blood transfusion
and additional apheresis procedures, pain, and
cardiovascular complications after anesthesia
(see figure). Stycsynski et al clearly point out
that removing > 20 cc/kg of marrow from
donors markedly increases their likelihood of
needing an allogeneic packed red blood cell
(PRBC) transfusion (hazard ratio 4.8, P << .001).
Harvesting a maximum of 20 cc/kg from a
donor is already the standard of care in most
North American centers, and if this approach
is followed, transfusions of allo-PRBCs to do-
nors can largely be avoided. But the study
brings to the fore a dilemma often encountered
in pediatric BMT—what do you do when the
sibling donor is much smaller than the recipi-
ent? The highest-risk donors were < 4 years
old, and most of these donors were smaller
than their recipients. Harvesting a maximum
of 20 cc/kg from a donor means that if their
recipient is twice their weight (average
2-year-old donating to a 7-year-old) one will
be giving 10 cc/kg to the recipient, an amount
considered reasonable only if red cell depletion
for ABO mismatch is not required. It is clear
that too few cells to a recipient leads to worse
outcomes, so when larger differences in weight
occur or when red cell depletion is needed,
harvesting more than 20 cc/kg may be needed.

‘What does one do for such a donor/recipient
weight discrepancy? Clearly, PBSC donation
has been shown by Styczynski and colleagues
and others’ to be safe in children and it allows
multiple collections to be performed until ad-
equate numbers of cells are collected; how-
ever, theoretical concerns regarding G-CSF
administration to children linger (in spite of
many reassuring articles®). Younger children
would need apheresis catheter placement with
its attendant risks, and the smallest (< 20 kg)
may be exposed to PRBCs to prime an aphere-
sis machine, defeating the purpose. In addi-
tion, current literature suggests that the risks
of chronic GVHD in children receiving PBSCs
may outweigh their benefit, although this has
not been studied versus the competing risk of
low cell dose.

Another approach to the problem would be
storing autologous units from children when
exceeding 20 cc/kg from a harvest is antici-
pated. This takes preparation, however, and
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It's Tough to be Small

(hazard ratio for multivariate anaylsis, 95% confidence intervals)

Donors < 4 Years Old Compared to
Donors > 8 Years Old

Risk of allo PRBC transfusion

Risk of pain with PBSC collection

Donor/Recipient Weight
Ratio < 0.75

Risk of CV complications
after anesthesia

Pain with PBSC collection

=1 apheresis procedure required

BM Volume >20/kg Donor Weight

Collected

Risk of allo PRBC transfusion

Risk of selected adverse events in small children after BM or PBSC harvest for their siblings.

would only be a reasonable solution if obtain-
ing the higher volume did not change the qual-
ity of the product. Another possibility, G-CSF—
primed BM harvest, has been shown to at least
double CD34" yield/ cc, but only moderately
sized studies have been performed using this
approach.” A final possible solution would be
to consider an unrelated donor, but matched
related sibling donor transplantation consis-
tently yields less GVHD and similar or better
survival in children compared with the use of
matched unrelated donors.® Studies are
needed to address this perplexing issue, but
allowing allo-PRBC transfusions to be per-
formed in healthy pediatric BM donors when
they can be prevented is unacceptable, and
harvesting no more than 20 cc/kg from a pedi-
atric donor is an appropriate and reasonable
safety standard.

2106

The article by Styczynski et al is not with-
out weaknesses. Some of the tools used to mea-
sure outcomes (eg, pain) could have been more
descriptive, and there were not standardized
assessments of the psychosocial status of the
donors before and after the procedure (an im-
portant issue when a young child donates to a
sibling who may not live). Over the past de-
cade, the National Marrow Donor Program
has validated highly descriptive tools for fol-
lowing donors using standardized common
terminology criteria—based measures,’ allow-
ing a much more thorough understanding of
what donors experience. In addition, well-
validated methods of measuring key psycho-
logical outcomes in unrelated BM and PBSC
donors have been published.!” These tools are
currently being used in a multicenter study
of related donor safety (RDSafe) in North

America funded by the National Heart,
Lung, and Blood Institute and run through
the National Marrow Donor Program/Cen-
ter for International Blood and Marrow
Transplant Research. Pediatric donors are a
major cohort in that study, and when the study
is completed, it will add even more granularity
to our picture of what our child BM and PBSC
donors are experiencing as they generously
assist their siblings.

Conflict-of~interest disclosure: The author
declares no competing financial interests. ®

REFERENCES

1. Buckner CD, Clift RA, Sanders JE, et al. Marrow har-
vesting from normal donors. Blood. 1984;64(3):630-634.

2. Sanders J, Buckner CD, Bensinger WI, et al. Experi-
ence with marrow harvesting from donors less than two
years of age. Bone Marrow Transplant. 1987;2(1):45-50.

3. Styczynski J, Balduzzi A, Gil L, et al. Risk of complica-
tions during hematopoietic stem cell collection in pediatric
sibling donors: a prospective European Group for Blood
and Marrow Transplantation Pediatric Diseases Working
Party study. Blood. 2012;119(12):2935-2942.

4. Children as hematopoietic stem cell donors. Pediatrics.
2010;125(2):392-404.

5. Pulsipher MA| Levine JE, Hayashi R], et al. Safety and
efficacy of allogeneic PBSC collection in normal pediatric
donors: the pediatric blood and marrow transplant consor-
tium experience (PBMTC) 1996-2003. Bone Marromw
Transplant. 2005;35(4):361-367.

6. Pulsipher MA, Nagler A, Iannone R, et al. Weighing
the risks of G-CSF administration, leukopheresis, and stan-
dard marrow harvest: ethical and safety considerations for
normal pediatric hematopoietic cell donors. Pediatr Blood
Cancer. 2006;46(4):422-433.

7. Frangoul H, Nemecek ER, Billheimer D, etal. A pro-
spective study of G-CSF primed bone marrow as a stem-
cell source for allogeneic bone marrow transplantation in
children: a Pediatric Blood and Marrow Transplant Con-
sortium (PBMTC) study. Blood. 2007;110(13):4584-4587.

8. Shaw PJ, Kan I, Woo Ahn K| et al. Outcomes of pedi-
atric bone marrow transplantation for leukemia and myelo-
dysplasia using matched sibling, mismatched related, or
matched unrelated donors. Blood. 2010;116(19):4007-4015.

9. Pulsipher MA, Chitphakdithai P, Miller JP, etal. Ad-
verse events among 2408 unrelated donors of peripheral
blood stem cells: results of a prospective trial from the Na-
tional Marrow Donor Program. Blood. 2009;113(15):3604-
3611.

10. Switzer GE, Myaskovsky L, Goycoolea JM, et al. Fac-
tors associated with ambivalence about bone marrow dona-
tion among newly recruited unrelated potential donors.
Transplantation. 2003;75(9):1517-1523.

22 MARCH 2012 | VOLUME 119, NUMBER 12 blood

20z aunr g0 uo 3senb Aq Jpd'50.2002 121 08UZ/FSO0SE L/S0.L2/ZL/6L L/Ppd-ajoe/poo|qAau suoledligndyse//:djy woly papeojumoq



