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A B S T R A C T

Purpose
T-cell depletion (TCD) reduces the incidence of graft-versus-host disease (GVHD) after hemato-
poietic cell transplantation (HCT). However, concerns about relapse, graft rejection, and variability
in technique have limited the widespread application of this approach.

Patients and Methods
Outcomes of 44 patients receiving HLA-identical sibling TCD grafts using a uniform technique for
CD34� selection as the sole form of immune suppression were compared with outcomes of 84
patients receiving T-replete grafts and pharmacologic immune suppression therapy (IST).

Results
Groups were similar, except for fewer men (36% with TCD v 56% with IST) and more frequent
use of radiation-containing regimens (100% with TCD v 50% with IST) in the CD34-selected TCD
cohort. The proportion of patients with neutrophil engraftment at day 28 was similar (96% with IST
and 100% with TCD grafts). The 100-day rates of grade 2 to 4 acute GVHD were 39% and 23%
with IST and TCD grafts, respectively (P � .07). Corresponding 2-year rates of chronic GVHD were
lower with TCD grafts than IST (19% v 50%, respectively; P � .001). There were no differences
in rates of graft rejection, leukemia relapse, treatment-related mortality, and disease-free and
overall survival rates. At 1 year, 54% and 12% of patients were still on immunosuppression in the
IST and TCD cohorts, respectively. TCD was associated with a higher GVHD-free survival at 2
years compared with IST (41% v 19%, respectively; P � .006).

Conclusion
These results suggest that TCD via CD34 selection might lower long-term morbidity as a result
of chronic GVHD without negatively impacting relapse rates in patients with acute myeloid
leukemia. Additional prospective studies should be undertaken to definitively address the role
of TCD in HCT.

J Clin Oncol 30:3194-3201. © 2012 by American Society of Clinical Oncology

INTRODUCTION

Hematopoietic cell transplantation (HCT) is a cura-
tive treatment for acute myeloid leukemia (AML).
However, graft-versus-host disease (GVHD) after
HCT remains a major challenge, leading to substan-
tial morbidity and mortality. Interventions that re-
duce the number of donor T cells in the graft
effectively decrease the risk of GVHD.1,2 However,
in some early series, this strategy has been associated
with graft rejection and disease relapse, particularly

after transplantation for chronic myelogenous leu-
kemia (CML).3 Additionally, ex vivo T-cell deple-
tion (TCD) techniques vary widely, with different
and sometimes inconsistent degrees of depletion.
These observations have limited the enthusiasm for
T-cell–depleted HCT in the last decade.

Most studies of TCD occurred in an era when
bone marrow was the preferred stem-cell source
and CML was the most common HCT indication.
Techniques available at that time included negative
selection with monoclonal antibodies, counterflow
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centrifugal elutriation, and soybean lectin agglutination with sheep
erythrocyte rosette depletion.4-7 The role of TCD is not well studied in
the current era, where mobilized peripheral-blood stem cells (PBSCs)
are more commonly used as a graft source and AML is the most
common indication.8 PBSC grafts contain substantially higher num-
bers of both T cells and hematopoietic progenitor cells. In the largest
prospective randomized trial of ex vivo TCD, done in the setting of
unrelated donor bone marrow transplantation, there was no increase
in relapse rate among patients who received transplantation for AML.2

The availability of clinical-grade magnetic bead columns for cell
separation has maximized the efficiency and accuracy of graft manip-
ulation compared with early techniques. Recently, a phase II trial of
HLA-identical sibling HCT with CD34-selected T-cell–depleted
grafts in patients with early AML was conducted by the Blood and
Marrow Transplant Clinical Trials Network (BMT CTN).9 That trial
demonstrated that this technique provided consistent 4- to 5-log re-
duction in T-cell content in all participating centers.9,10 There are
currently no randomized trials assessing CD34 selection as the sole
form of GVHD prophylaxis. The purpose of this study was to compare
outcomes of patients treated on the BMT CTN CD34� selection TCD
trial to outcomes of a similar cohort of patients enrolled onto a differ-
ent but contemporaneous BMT CTN trial who received HCT with a
T-replete PBSC blood graft and pharmacologic immune suppression
therapy (IST) for GVHD prophylaxis.

PATIENTS AND METHODS

BMT CTN

The BMT CTN was established in 2001 to develop and conduct multi-
center clinical trials addressing important issues in HCT.11 The BMT CTN is
led by EMMES (Rockville, MD), the Center for International Blood and

Marrow Transplant Research (CIBMTR), and the National Marrow Donor
Program. The protocols for the two trials from which data for the current
comparison were obtained were approved by the institutional review boards at
each transplantation center, and written informed consent was obtained in
accordance with the Declaration of Helsinki before the initiation of condition-
ing therapy. The BMT CTN uses a centralized electronic data entry system with
data collection conducted under a common manual of procedure. Case report
forms were the same for both studies including the BMT CTN–wide common
collection of engraftment, GVHD, infection, relapse, and survival status. Def-
initions of outcomes were the same across the two cohorts. The clinical trial
data were complimented with long-term outcomes extracted from the
CIBMTR8 in accordance with an observational database protocol, which was
also approved by institutional review boards at each participating transplanta-
tion center.8 Detailed cross-check queries were implemented to ensure consis-
tent quality of data between the two data sources.

Eligibility

BMT CTN 0303 (ClinicalTrials.gov identifier: NCT00201240) was a
phase II clinical trial designed to test rigorous TCD using a magnetic bead
column12-16 as the sole form of GVHD prophylaxis in HLA-identical sibling
HCT for treatment of patients with AML in first or second remission.9 The trial
enrolled 47 patients from 2005 to 2008. BMT CTN 0101 (ClinicalTrials.gov
identifier: NCT00075803) was a multicenter phase III trial that compared
fluconazole with voriconazole as antifungal prophylaxis after allogeneic
HCT.17 BMT CTN 0101 enrolled 600 patients from 2003 to 2006, and 576 of
these patients received non-TCD grafts. The current comparative analysis
included patients fulfilling the following eligibility criteria: enrolled onto BMT
CTN 0101 and received a non-TCD PBSC graft or enrolled onto BMT CTN
0303; 18 years of age or older; transplantation for AML in first or second
remission; and HLA-identical sibling donor (Fig 1).

Cytogenetics at time of diagnosis were classified according to the Cancer
and Leukemia Group B/Southwest Oncology Group criteria into favorable,
intermediate, and unfavorable risk.18 Median follow-up times of survivors
were 48 and 34 months for the IST and TCD cohorts, respectively.

AML CR1
(n = 65)

AML CR2
(n = 19)

AML CR1
(n = 37)

AML CR2
(n = 7)

No transplantation
(n = 1)

Received
transplantation

(n = 599)

Transplantation
with TCD grafts

(n = 44)

Transplantation with
non-TCD grafts

(n = 2)

No transplantation
(n = 1)

3030 NTC TMB1010 NTC TMB

Patients randomly assigned
(N = 600)

Patients enrolled
(N = 47)

Eligibility criteria:
Age 18-65 years

HLA-matched sibling
PBSC

AML in CR1 or CR2

Patients meeting eligibility criteria
(n = 84)

Patients meeting eligibility criteria
(n = 44)

Fig 1. Patient selection from the Blood and Marrow Transplant Clinical Trials Network (BMT CTN) 0303 clinical trial of transplantation with T-cell–depleted (TCD) grafts
in acute myeloid leukemia (AML) and the BMT CTN 0101 antifungal prophylaxis clinical trial (immune suppression therapy cohort). CR1, first complete remission; CR2,
second complete remission; PBSC, peripheral-blood stem cell.
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Treatment

All patients enrolled onto the TCD cohort received myeloablative con-
ditioning with total-body irradiation (days �9, �8, �7, and �6; total dose of
13.75 Gy), thiotepa (days �5 and �4 at a dose of 5 mg/kg per day), cyclophos-
phamide (days �3 and �2, at a dose of 60 mg/kg per day), and rabbit
antithymocyte globulin (ATG; thymoglobulin, on day �4 at a dose of 2.5
mg/kg). Low-dose thymoglobulin was included in the regimen to promote
engraftment. Graft manipulation was performed using the Miltenyi Clini-
MACS CD34 System (Miltenyi Biotec, Cologne, Germany).12-16 Target graft
composition after TCD was CD34� cells more than 5�106/kg and CD3� cells
less than 1 � 105/kg; median infusion doses were 7.9 � 106 CD34� cells/kg
(range, 2.4 to 31.3 � 106 CD34� cells/kg) and 6.6 � 103 CD3� cells/kg (range,
1.1 to 84.9 � 103 CD3� cells/kg).10 All patients in the IST cohort received a
myeloablative conditioning–specific regimen, which was left to the discretion
of the transplantation center (Table 1). Approximately half of the patients in
the IST cohort received total-body irradiation–based conditioning regimens;
the remainder received busulfan-based conditioning regimens. GVHD pro-
phylaxis with calcineurin inhibitor–based regimens was used in the IST co-
hort. Growth factor for neutrophil recovery was used according to
institutional guidelines and used in 36% and 2% of patients in the IST and
TCD cohorts, respectively.

Outcomes

A detailed data analysis plan was prepared ahead of any analyses with
prespecified outcomes including overall survival, disease-free survival,
GVHD-free survival, platelet and neutrophil engraftment, treatment-related
mortality (TRM), leukemia relapse, grade 2 to 4 and 3 to 4 acute GVHD,
chronic GVHD, and infections. Neutrophil engraftment is defined as the
achievement of an absolute neutrophil count greater than 0.5/�L for 3 consec-
utive days. Platelet engraftment is defined as achievement of a platelet count
greater than 20,000/�L for 3 consecutive days without platelet transfusion
support. Acute GVHD organ involvement and symptomatology were assessed
on a weekly basis and graded according to the National Institutes of Health
consensus conference criteria.19 The incidence of grade 2 to 4 and grade 3 to 4
acute GVHD by day 100 was described. Diagnosis of chronic GVHD was based
on both clinical and histopathologic findings, with grading based on estab-
lished guidelines. Relapse was considered on the first day that relapse was
confirmed. Infectious complications were graded based on organism, site, and
severity. Death by any cause was considered a competing risk for neutrophil
engraftment, platelet engraftment, GVHD, and leukemia relapse, whereas
leukemia relapse was considered a competing risk for TRM. The numbers of
patients with infections in the first year after HCT were compared between the
cohorts. Overall survival considers death from any cause, and patients are
censored at time of last follow-up. Disease-free survival considers death or
relapse, and GVHD-free survival considers death, grade 2 to 4 acute GVHD,
and chronic GVHD as events of interest, and patients who were alive and
disease free were censored on the date of last follow-up.

Statistical Analysis

Categorical variables were compared using the Pearson �2 statistic,
whereas comparisons with smaller numbers were analyzed using the Fisher’s
exact test. The t test was used to analyze continuous parameters between
groups when normality was assumed, whereas the Wilcoxon signed rank test
was considered for smaller sample sizes. The Kaplan-Meier estimate was used
to analyze the probability of overall, disease-free, and GVHD-free survival
defined as the time from transplantation to the event (death, GVHD, or
relapse) or date of last follow-up.20 The log-rank statistic was used to compare
covariates between groups. The cumulative incidence method was used to
analyze the incidence of events in the presence of competing risks.21 Covariates
in the cumulative incidence analyses were compared using Gray’s K-sample
test.22 All P values are reported as two-sided, and P � .05 was considered
statistically significant. Cox proportional regression analysis for overall mor-
tality and treatment failure (inverse of disease-free survival) was performed
with graft manipulation as the main effect. Variables considered in the statis-
tical model included age, sex, Karnofsky performance score, remission status,
and cytogenetic status at time of transplantation. All analyses were univariate

Table 1. Demographics and Clinical Characteristics of Patients With Acute
Myeloid Leukemia in CR1 or CR2 Who Received HLA-Matched Sibling

Donor Hematopoietic Cell Transplantation With Chronic Pharmacologic IST
or TCD Graft

Demographic or Clinical
Characteristic

IST (n � 84) TCD (n � 44)

P
No. of

Patients %
No. of

Patients %

Transplantation centers 18 8 —
Male sex 47 56 16 36 .04
Age, years

Median 45 48 .14
Range 20-63 21-59
� 50 years 57 68 25 57
� 50 years 27 32 19 43

Karnofsky performance score � 90 68 81 34 77 .36
Cytogenetic risk stratification .34

Favorable 9 11 2 4
Intermediate 55 65 28 64
Unfavorable 12 14 11 25
Unknown 8 10 3 7

Disease status at transplantation .37
CR1 65 77 37 84
CR2 19 23 7 16

Time from diagnosis to
transplantation, months .79

Median 4 4
Range 2-36 2-23

Time from CR1 to transplantation,
months .13

Median 2 3
Range � 1-11 1-6

Time from CR2 to transplantation,
months .49

Median 1 1
Range � 1-4 1-4

Conditioning regimen� � .01
Cy�TBI�ATG�Thio 0 0 44 100
Cy�TBI 34 40 0 0
Cy�TBI�ATG 1 1 0 0
Bu�Cy 23 27 0 0
Bu�Cy�ATG 3 4 0 0
Bu�Flu 12 14 0 0
Bu�Flu�ATG 2 2 0 0
TBI�etoposide 8 10 0 0
Bu�ATG 1 1 0 0

ATG† 7 8 44 100 � .01
GVHD prophylaxis � .01

TCD 0 0 44 100
Tacrolimus-based regimen‡ 48 57 0 0
Cyclosporine-based regimen§ 37 43 0 0

Follow-up of survivors � .01
Median 48 34
Range 10-69 12-52

Abbreviations: ATG, antithymocyte globulin; Bu, busulfan; CR1, first complete
remission; CR2, second complete remission; Cy, cyclophosphamide; Flu, fludarabine;
GVHD, graft-versus-host disease; IST, immune suppression therapy; MTX, metho-
trexate; TBI, total-body irradiation; TCD, T-cell depletion; Thio, thiotepa.

�Range of TBI dose in the IST cohort was 5.5 to 14 Gy, and the range of busulfan
dose was 10 to 16 mg/kg.

†ATG was reported as part of the conditioning regimen or as GVHD prophylaxis.
‡Tacrolimus-based GVHD prophylaxis included tacrolimus plus methotrexate

(n � 39); tacrolimus plus mycophenolate mofetil (n � 4); tacrolimus plus corticoste-
roids (n � 1); tacrolimus, methotrexate, and mycophenolate mofetil (n � 1); or tacroli-
mus alone (n � 3).

§Cyclosporine-based GVHD prophylaxis included cyclosporine plus methotrexate
(n � 22), cyclosporine plus corticosteroids (n � 3), cyclosporine plus mycophenolate
mofetil and methotrexate (n � 1), or cyclosporine alone (n � 11).
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and conducted using SAS version 9.2 (SAS Institute, Cary, NC) or R version
2.8.0 (http://www.r-project.org/).

RESULTS

Demographics

Eighty-four patients from 18 US centers in the IST cohort and 44
patients from eight US centers in the TCD cohort fulfilled eligibility.
Table 1 lists the characteristics of both cohorts, which were compara-
ble except for a lower proportion of men in the TCD cohort. AML
characteristics, such as disease status, cytogenetics at diagnosis, and
disease and remission duration, were similar in both groups.

Engraftment

Cumulative incidences of neutrophil engraftment by day 28 were
96% (95% CI, 92% to 100%) and 100% (95% CI, 90% to 100%;
P � .002) in the IST and TCD cohorts, respectively (Fig 2A); corre-
sponding median times to neutrophil engraftment were 13 days
(range, 8 to 30 days) and 12 days (range, 9 to 19 days), respectively.
Day 100 cumulative incidences of platelet recovery were 88% (95% CI,
81% to 95%) and 98% (95% CI, 92% to 100%; P � .23) in the IST and
TCD cohorts, respectively (Fig 2B); corresponding median times to
platelet recovery were 15 days (range, 8 to 63 days) and 16 days (range,
8 to 33 days), respectively. Day 100 peripheral-blood donor chimer-

ism of more than 90% was observed in 85% and 88% of patients in the
IST and TCD cohorts, respectively.

GVHD

Day 100 cumulative incidences of grade 2 to 4 acute GVHD were
39% (95% CI, 29% to 50%) and 23% (95% CI, 10% to 35%; P � .07)
in the IST and TCD cohorts, respectively (Fig 2C); rates of grade 3 to 4
acute GVHD were lower among the TCD cohort (4.5%; 95% CI, 0%
to 11%) than the IST cohort (9.5%; 95% CI, 3% to 16%; P � .31).
Two-year cumulative incidences of chronic GVHD were 50% (95%
CI, 39% to 61%) and 19% (95% CI, 7% to 31%) in the IST and TCD
cohorts, respectively (P � .001; Fig 2D). Among 59 patients in the IST
cohort alive at 1 year, 32 (54%) were still receiving IST compared with
four (12%) of 34 patients in the TCD cohort.

Leukemia Relapse and TRM

Two-year incidences of leukemia relapse were 27% (95% CI,
17% to 37%) and 24% (95% CI, 11% to 37%; P � .6) in the IST and
TCD cohorts, respectively (Fig 3A); corresponding incidences were
24% (95% CI, 13% to 34%) and 17% (95% CI, 4% to 30%; P � .4),
respectively, for patients who received transplantation in first remis-
sion and 39% (95% CI, 15% to 64%) and 57% (95% CI, 15% to 100%;
P � .5) for patients who received transplantation in second remission.
Two-year cumulative incidences of TRM were 19% (95% CI, 11% to
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28%) and 21% (95% CI, 7% to 34%; P � .95) in the IST and TCD
cohorts, respectively (Fig 3B).

Survival

Two-year probabilities of overall survival were 65% (95% CI,
53% to 74%) and 59% (95% CI, 41% to 73%; P � .97) in the IST and
TCD cohorts, respectively (Fig 3D). In Cox regression analysis, the
hazard ratio (HR) for mortality was 1.01 (95% CI, 0.57 to 1.81) for
TCD versus IST. None of the other variables tested in the multivariate
analysis were significantly associated with mortality. Two-year prob-

abilities of disease-free survival were 54% (95% CI, 42% to 64%) and
55% (95% CI, 38% to 70%; P � .60) in the IST and TCD cohorts,
respectively (Fig 3C). In Cox regression analyses, the HR for treatment
failure with TCD versus IST was 0.86 (95% CI, 0.50 to 1.49). The only
variable significantly associated with treatment failure was remission
status.TheHRfortransplantationinsecondversusfirstremissionwas2.0
(95% CI, 1.1 to 3.5; P � .02). When considering the composite end point
of being alive and GVHD free, the 2-year probabilities of GVHD-free
survivalwere19%(95%CI,11%to28%)and42%(95%CI,25%to55%;
P � .006) in the IST and TCD cohorts, respectively (Fig 3E).
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Infectious Complications

Fifty-seven patients (68%) in the IST cohort and 32 patients
(73%) in the TCD cohort experienced at least one infectious compli-
cation within 1 year after transplantation. In the IST and TCD cohorts,
57% and 57% of patients had bacterial infections, 55% and 54% had
viral infections, 10% and 11% had fungal infections, and 0% and 2%
had protozoal infections, respectively. Severe infections were reported
in 27% and 29% of patients and life-threatening or fatal infections in
4% and 9% of patients in the IST and TCD cohorts, respectively.

Causes of Death

Overall, 42 patients (50%) in the IST cohort (35% within 2 years)
and 17 patients (39%) in the TCD cohort died (36% within 2 years).
The most common cause of death was leukemia relapse, which oc-
curred in 52% and 36% of patients who died during the study period
in the IST and TCD cohorts, respectively. Table 2 lists causes of death
by cohort.

DISCUSSION

AML is the most common indication for allogeneic transplantation,
with more than 2,000 procedures performed yearly in the United
States.8 A recent meta-analysis of 6,000 patients with AML suggested a
survival advantage for HCT compared with chemotherapy alone in
patients with intermediate- or unfavorable-risk cytogenetics.23 There
are several challenges to expanding the number of transplantations
performed for this disease. In particular, the morbidity and mortality
of GVHD remains a concern. A reduction in the incidence and sever-

ity of GVHD without compromising leukemia control would be an
important advance in improving transplantation outcomes.

Among all techniques studied to reduce GVHD rates, manipula-
tion of the T-cell dose in the graft is the most effective. Despite reduc-
tion of both acute and chronic GVHD, TCD transplantations often
resulted in higher rates of graft failure, viral infections, and relapse,
particularly for patients with CML. These observations in early TCD
studies hampered widespread acceptance of the approach.

In contrast, our data show that ex vivo CD34� selection using the
CliniMACS CD34 System as the sole form of GVHD prophylaxis
results in grafts with a high content of CD34� cells with consistent and
rigorous reduction of T cells in a multicenter setting.10 This leads to
more consistent engraftment with a significantly lower incidence of
chronic GVHD and consequently better chronic GVHD–free survival
without higher relapse rates or infectious complications compared
with non-TCD transplantation in patients undergoing related donor
HCT for AML in first remission. Similarly, Wagner et al2 previously
demonstrated in a prospective randomized trial that ex vivo TCD of
unrelated bone marrow grafts could reduce GVHD rates without
affecting leukemia relapse or disease-free survival. In contrast to Wag-
ner et al,2 patients in the BMT CTN 0303 trial received peripheral
blood as the stem-cell source and no additional pharmacologic agents
for GVHD prophylaxis.9

Transplantation practices have evolved considerably since the
early TCD studies. HCTs now commonly use mobilized PBSCs,
patients are older, and CML is no longer the most common indi-
cation for HCT.24 In fact, PBSC HCT is associated with higher
incidences of chronic GVHD compared with bone marrow
grafts,25-27 and treatment of chronic GVHD after PBSC HCT is
harder to control.28 Our study demonstrates a reduction of ap-
proximately 70% in the incidence of chronic GVHD at 2 years.
Chronic GVHD has a significant adverse effect on quality of life
and often prevents patients from resuming a normal lifestyle after
HCT. Patients with extensive chronic GVHD must often deal with
significant morbidity and chronic use of immune suppression,
which further increases the risk of opportunistic infections. In the
current study, more patients were still on IST in the IST cohort at 1
year after transplantation than TCD recipients.

Further evidence supporting TCD to reduce GVHD without
compromising relapse rates in acute leukemia can be found in
studies of in vivo TCD using antilymphocyte antibodies, including
ATG and alemtuzumab, in the setting of myeloablative condition-
ing.1,29,30 Bacigalupo et al31 reported that ATG prevented chronic
GVHD, chronic lung dysfunction, and late transplantation-related
mortality as part of long-term follow-up of a randomized trial in
patients undergoing unrelated donor transplantation. Socié et al1

reported that the addition of ATG to myeloablative regimens in a
prospective randomized trial reduced the rate of chronic GVHD
from 45% to 12% at 3 years after transplantation, without an
increase in disease relapse. Long-term analysis of this trial revealed
a higher likelihood of immune suppression–free survival in recip-
ients of ATG.1 These studies using in vivo TCD are promising but
require chronic pharmacologic GVHD prophylaxis after trans-
plantation and lead to unpredictable levels of TCD. Furthermore,
utilization of these antibodies in the setting of reduced-intensity
conditioning might not result in the same benefits. Indeed, a ret-
rospective registry analysis from the CIBMTR in more than 1,600

Table 2. Causes of Death

Cause of Death

IST TCD

No. of
Patients %

No. of
Patients %

Total deaths 42 50 17 39
Leukemia relapse 22 52 6 36
Infections 6 14 4 23

Bacterial infection 5 1
Fungal infection 1 1
Viral infection 0 1
Infection, organism unknown 0 1

Organ failure 6 14 4 23
Liver 1 0
Lung 4 2
Multiorgan failure 1 1
CNS 0 1

GVHD 4 10 1 6
Other causes 4 10 2 12

Hemorrhage 1 0
PTLD 0 1
Thromboembolic� 1 0
VOD† 1 0
Unknown‡ 1 1

Abbreviations: GVHD, graft-versus-host disease; IST, immune suppression
therapy; PTLD, post-transplantation lymphoproliferative disorder; TCD, T-cell
depletion; VOD, hepatic veno-occlusive disease.

�The thromboembolic event was a cerebral vascular accident.
†The patient with VOD died as a result of multiorgan failure.
‡The patient in the TCD cohort had sudden death with cause unknown.
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patients suggested that ATG preparations or alemtuzumab, al-
though reducing chronic GVHD, were associated with higher re-
lapse rates and inferior disease-free survival compared with
pharmacologic prophylaxis alone.32 The TCD cohort used low-
dose thymoglobulin on day �4 with the objective of promoting
engraftment. This particular low dose has historically not provided
benefit with regard to chronic GVHD reduction in prior studies.33

Moreover, Jakubowski et al34 reported durable engraftment in
patients receiving similar myeloablative conditioning and CD34-
selected TCD peripheral-blood cells after omission of low-dose
ATG, suggesting that the low-dose ATG early in the conditioning
regimen did little to affect outcome.

There are shortcomings to the current study. This was not a
prospective randomized trial, and there were differences in patient sex
and choice of preparative regimens. No definitive comparisons can be
made for patients other than those in first complete remission and
those receiving myeloablative preparative regimens. Nonetheless, the
current analysis of clinical trial data does offer a unique opportunity to
compare TCD with post-transplantation immune suppression as
GVHD prophylaxis strategies after transplantation for AML in con-
temporary multicenter cohorts with similar data collection mecha-
nisms and definitions. Despite its limitations, the data lend further
support to the hypothesis that rigorous TCD can reduce GVHD with-
out adversely affecting relapse and disease-free survival in patients
with AML in first remission. This approach may prove to be a plat-
form for future cellular therapies that target infectious agents or min-
imal residual disease, because the absence of immunosuppressive
agents may offer a more appropriate in vivo milieu for these cellular

products to thrive. More clinical research is needed to determine the
precise settings in which TCD should be used.
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