
leading to unrestrained cell-cycle progression
(and poor outcome). Of interest, recent
publications underscore the importance of the
perturbed cell-cycle regulation machinery and
demonstrate the sensitivity of DLBCL cell
lines to targeted therapy by a pan CDK
inhibitor.9,10 Further, the noncanonical
TGF-b signaling (ie, the phosphorylation and
activation of SMAD1/5 by TGF-b) appears
to play a bigger role in controlling TGF-b
signals than initially thought. Finally,
targeting SMAD5 may at least partially
explain the deficient generation of B cells in
miR-155 KO mice. However, one should
also clearly emphasize the limitations of this
study, especially that patient samples were
not analyzed. Thus, further experiments to
demonstrate the relevance of these findings
in humans, particularly whether miR-155
expression impacts RB function and E2F
target gene expression, are warranted.
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ATG for cord blood transplant: yes or no?
-----------------------------------------------------------------------------------------------------

Karen K. Ballen1 1MASSACHUSETTS GENERAL HOSPITAL

In this issue of Blood, Lindemans et al report on the impact of thymoglobulin
(antithymocyte globulin [ATG]) during the preparative regimen for pediatric
unrelated umbilical cord blood transplantation (UCBT). Survival and chronic
graft-versus-host disease (GVHD) were similar whether or not patients received
ATG. The patients who did not receive ATG had a lower rate of viral infections
but an increased rate of acute GVHD.1

This year, 2013, marks the 25th anniversary
of the first UCBT, performed by

Gluckman et al2 in France in 1988 for a child
with Fanconi anemia. More than 600 000 UCB
units have been donated for public use
worldwide, and more than 30 000 UCBTs
have been performed. Multiple retrospective
comparisons have indicated similar survival
among children or adult patients receiving
UCBT or a standard unrelated donor
hematopoietic stem cell transplant (HSCT).3,4

The results of UCBT in children with acute

leukemia and myelodysplasia have improved
over time from an overall survival (OS) of
37% in 1996-1999 to 56% in 2006-2011.
Likewise, adult OS has improved from 22%
in 1996-1999 to 37% in 2006-2011.5 Despite
these advances, infection and immune
reconstitution remain significant causes of
morbidity and mortality after UCBT. Are these
issues with immunity related to inherent
properties of the UCB product or to the use
of ATG added into the conditioning regimen to
prevent graft rejection?

Outcomes by early, late, and no ATG groups. See Figure 1 in the article by Lindemans et al that begins on page 126.
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ATG has been used as a form of in vivo
T-cell depletion to reduce the risk of GVHD
after allogeneic HSCT from related sibling
and unrelated donors. Finke et al6 reported
a randomized study of ATG-Fresenius
preparation added to standard cyclosporine and
methotrexate GVHD prophylaxis for patients
receiving a myeloablative transplant; survival
was similar in both arms, but the incidence of
GVHD was lower in the ATG arm. Soiffer
et al7 analyzed 1676 adults with hematologic
malignancies undergoing a reduced-intensity
conditioning (RIC) related or unrelated donor
HSCT using fludarabine-based conditioning
regimens. The relapse rate was higher and the
disease-free survival lower when either ATG or
alemtuzumab was added to the preparative
regimen. The risk of acute GVHD was similar
among patients who received either ATG or
a T-cell replete HSCT. This study, however,
did not include children or patients undergoing
UCBT.WithUCBT, several small studies have
indicated a higher risk of infection with the use
of ATG for UCBT, but there have been no
large comparative studies to date. Delayed
immune recovery after UCBT is characterized
by prolonged T lymphopenia, compensatory
expansion of B and natural killer cells, and late
memory T-cell skewing.8 In essence, a UCBT
is a naturally T-cell depleted HSCT. In a study
of immune recovery after RICHSCT, Jacobson
et al9 compared 102 adult unrelated donor
recipients with 42 adult double UCBT
recipients, all of whom had received rabbit
ATG. Reconstitution of CD31 T cells,
including naı̈ve (CD45RO2) and memory
(CD45RO1) CD41 T cells, regulatory
(CD41CD251) T cells, and CD81 T cells was
delayed for 6 months post-HSCT in the UCBT
patients. Clinically, these findings were
correlated with an increased risk of infection,
including Epstein Barr virus–associated
lymphoproliferative disease, in the first 6
months after UCBT.10 Lower doses of ATG
may reduce this risk. Multiple successful UCBT
conditioning regimens have been developed
without ATG, but they have not been directly
compared with ATG-containing regimens.

The article by Lindemans et al1 seeks to
address this important question in a large study
of 127 children receiving unrelated UCBT in
London or Utrecht. Patients were divided into
3 groups: an early ATG group receiving ATG
between days 29 and 25, a late ATG group
receiving ATG between days 25 and 0, and
a no-ATG group. The ATG administered was

rabbit ATG at a total dose of 10 mg/kg.
Survival was excellent overall (71% in the
no-ATG group, 68% in the early ATG group,
and 61% in the late ATG group), with no
differences among the groups (see figure).
Neutrophil recovery was also similar among
the 3 groups. CD41 T-cell counts were higher
in the first year after UCBT in the patients
who did not receive ATG, and this finding
correlated with a lower incidence of viral
reactivation and death from viral infections
(P 5 .002) in the patients who did not receive
ATG. As expected, the incidence of acute
GVHD was higher in the no-ATG group, but
the incidence of chronic GVHD was similar
across all the groups. The authors concluded
that the omission of ATG may be important
to prevent viral reactivation after pediatric
unrelated UCBT. They also suggest an
individualized approach for each patient, based
on disease status, infection history, and
pharmacokinetic modeling to determine the
optimal dose of ATG.

For UCBT, should the answer to ATG
be yes or no? A randomized study will be
required to determine whether ATG confers
a survival advantage for patients undergoing
UCBT. Different dosages and preparations
of ATG may need to be considered, with
a uniform conditioning regimen and GVHD
prophylaxis. The article by Lindemans et al
helps to address this ATG question, but the
answer (for now) is maybe.
Conflict-of-interest disclosure:The author declares

no competing financial interests. n

REFERENCES
1. Lindemans CA, Chiesa R, Amrolia PJ, et al. Impact of
thymoglobulin prior to pediatric unrelated umbilical cord
blood transplantation on immune reconstitution and
clinical outcome. Blood. 2014;123(1):126-132.

2. Gluckman E, Broxmeyer HA, Auerbach AD, et al.
Hematopoietic reconstitution in a patient with Fanconi’s
anemia by means of umbilical-cord blood from an HLA-
identical sibling. N Engl J Med. 1989;321(17):1174-1178.

3. Eapen M, Rubinstein P, Zhang MJ, et al. Outcomes of
transplantation of unrelated donor umbilical cord blood
and bone marrow in children with acute leukaemia:
a comparison study. Lancet. 2007;369(9577):1947-1954.

4. Brunstein CG, Gutman JA, Weisdorf DJ, et al.
Allogeneic hematopoietic cell transplantation for hematologic
malignancy: relative risks and benefits of double umbilical
cord blood. Blood. 2010;116(22):4693-4699.

5. Ballen KK, Gluckman E, Broxmeyer HE. Umbilical
cord blood transplantation: the first 25 years and beyond.
Blood. 2013;122(4):491-498.

6. Finke J, Bethge WA, Schmoor C, et al; ATG-
Fresenius Trial Group. Standard graft-versus-host disease
prophylaxis with or without anti-T-cell globulin in
haematopoietic cell transplantation from matched unrelated
donors: a randomised, open-label, multicentre phase 3 trial.
Lancet Oncol. 2009;10(9):855-864.

7. Soiffer RJ, Lerademacher J, Ho V, et al. Impact of
immune modulation with anti-T-cell antibodies on the
outcome of reduced-intensity allogeneic hematopoietic
stem cell transplantation for hematologic malignancies.
Blood. 2011;117(25):6963-6970.

8. Komanduri KV, St John LS, de Lima M, et al. Delayed
immune reconstitution after cord blood transplantation is
characterized by impaired thymopoiesis and late memory
T-cell skewing. Blood. 2007;110(13):4543-4551.

9. Jacobson CA, Turki AT, McDonough SM, et al.
Immune reconstitution after double umbilical cord blood
stem cell transplantation: comparison with unrelated
peripheral blood stem cell transplantation. Biol Blood
Marrow Transplant. 2012;18(4):565-574.

10. Ballen KK, Cutler C, Yeap BY, et al. Donor-derived
second hematologic malignancies after cord blood
transplantation. Biol Blood Marrow Transplant. 2010;16(7):
1025-1031.

© 2014 by The American Society of Hematology

l l l TRANSPLANTATION

Comment on Eapen et al, page 133

Allele-level HLA cord blood
matching matters
-----------------------------------------------------------------------------------------------------

Betul Oran1 and Elizabeth J. Shpall1 1MD ANDERSON CANCER CENTER

In this issue of Blood, Eapen et al report that improved allele-level matching for
4 HLA loci (-A, -B, -C, and -DRB1) produces better outcomes in single cord
blood transplants (CBTs). We applaud the investigators for advancing cord blood
selection criteria that will improve patient survival.1

The authors report the outcomes of 1568
CBTs using myeloablative conditioning

for acute leukemia and myelodysplastic

syndrome in patients with a median age
of 9 years. Center for International Blood
and Marrow Transplant Research and
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