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Abstract
Purpose—Considerable uncertainty exists regarding relative effects of allogeneic peripheral blood
stem cells transplantation (PBSCT) versus bone marrow transplantation (BMT) on outcomes of
patients with hematologic malignancies.

Patients and Methods—To provide the totality of research evidence related to the effects of
PBSCT versus BMT, we conducted an individual-patient data meta-analysis using data from nine
randomized trials enrolling 1,111 adult patients.

Results—Compared with BMT, PBSCT led to faster neutrophil (odds ratio [OR] = 0.31; 95% CI,
0.25 to 0.38; P < .00001) and platelet engraftment (OR = 0.52; 95% CI, 0.44 to 0.61; P < .00001).
PBSCT was associated with a significant increase in the development of grade 3-4 acute graft-versus-
host disease (GVHD; OR = 1.39; 95% CI, 1.03 to 1.88) and extensive (47% v 31% at 3 years; OR =
1.89; 95% CI, 1.47 to 2.42; P < .000001) and overall chronic GVHD (68% v 52% at 3 years; OR =
1.92; 95% CI, 1.47 to 2.49; P < .000001), but not grade 2-4 acute GVHD (54% v 53%; P = .49).
PBSCT was associated with a decrease in relapse (21% v 27% at 3 years; OR = 0.71; 95% CI, 0.54
to 0.93; P = .01) in both late-stage– (33% v 51% at 3 years; OR = 0.59; 95% CI, 0.38 to 0.93; P = .
02) and early-stage– disease patients (16% v 20% at 3 years; OR = 0.69; 95% CI, 0.49 to 0.98; P = .
04). Nonrelapse mortality was not different between groups. Overall and disease-free survival were
only statistically significantly improved in patients with late-stage disease (overall survival: 46% v
31% at 3 years; OR = 0.64; 95% CI, 0.46 to 0.90; P = .01; disease-free survival: 41% v 27% at 3
years; OR = 0.63 95% CI, 0.45 to 0.87; P = .01).

Conclusion—PBSCT is associated with a decreased relapse rate in hematologic malignancies and
improvement in overall and disease-free survival in patients with late-stage disease. PBSCT is also
associated with a significant risk of extensive chronic GVHD.
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INTRODUCTION
While peripheral blood stem cells (PBSC) are used almost exclusively in autologous
transplantation, recent surveys indicate that PBSC are used in 50% to 60% of allogeneic stem-
cell transplants.1 Thus, large variation in practice and considerable uncertainty exists with
respect to the relative effects of allogeneic PBSC transplantation (PBSCT) versus bone marrow
transplantation (BMT) on the outcomes of patients with hematologic malignancies. In order
to address this question, several randomized controlled trials have been conducted. Despite
several well designed and executed clinical trials, taken individually, most of these trials were
too small to draw definitive conclusions, and not surprisingly, substantial controversy still
remains regarding the impact on the occurrence of graft-versus-host disease (GVHD),
mortality, disease control, and other important clinical outcomes.2-5

This controversy is typical in health care research and demonstrates the need for a systematic
review to assemble the totality of relevant research evidence to determine the relative merits
of new interventions and therapies. The “gold-standard” for combining evidence from existing
randomized trials is an individual patient data meta-analysis (IPD-MA) in which updated data
on each and every participant from each and every relevant trial are centrally collected,
processed, and analyzed.6,7 Here, we report the first IPD-MA examining the differences in the
outcomes between human leukocyte antigen (HLA) –matched, related allogeneic PBSCT and
BMT as therapy for hematologic malignancies.

PATIENTS AND METHODS
Recommended procedures for the meta-analysis based on the individual patient data were
followed.6-8 Randomized controlled trials (RCTs) in which adult patients with hematologic
malignancies and HLA-matched sibling donors were randomly assigned to PBSCT and BMT
were eligible for the analysis. We performed an extensive search of a number of computerized
databases (MEDLINE, EMBASE, LILACS, CANCERLIT, The Cochrane Library) and the
abstracts of meetings of the American Society of Hematology, European Hematology
Association, American Society of Clinical Oncology, IBMTR (International Bone Marrow
Transplant Registry), and EBMT (European Group for Blood and Marrow Transplantation)
from 1990 to 2002. Experts in oncology and hematology were asked about ongoing or closed
studies that had not yet been published. Details of the search strategy were published as a
Cochrane protocol.9 Periodic searches were subsequently performed with the cutoff for the
trial identification and data collection as of August 2003. Once eligible trials were identified,
their principal investigators were contacted, and a central database was formed. Demographic
data (patient and donor age and sex, diagnosis and disease status at the time of transplantation,
cytomegalovirus serology); information regarding the transplantation procedure (date of
random assignment and of transplantation, allocated treatment [PBSCT or BMT], conditioning
regimen used [total-body irradiation– based v non–total-body irradiation– based], graft
processing and manipulation, number of CD3 cells/kg and C34 cells/kg transplanted, GVHD
prophylaxis, use of post-transplantation growth factors); and details of the trial design,
including randomization methodology, were collected. The following outcome data were
collected for each patient: time to neutrophil and platelet engraftment, date of relapse or disease
progression; date of onset and grade of acute GVHD and chronic GVHD, and the date of last
follow-up or death. Cause of death was distinguished between relapse-related and non–relapse-
related.

Extensive data checking was performed using the methods described previously.6,7,10,11 Data
were checked for obvious inconsistencies and were amended as necessary through intensive
correspondence with the responsible principal investigators. Raw data were also compared
with aggregate data in available publications. Detailed checks for any imbalance in accrual
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between two randomized arms, follow-up and length of follow-ups, and the numbers in
subgroups were also performed.

All comparisons were based on an intention-to-treat principle. Individual patient data allowed
calculation of required statistics using the exact dates of events, which is more statistically
reliable and clinically informative than basing the calculations on proportions alive at a
particular point in time.6,11,12 Briefly, the number of events observed (O) in the PBSCT arm
of each trial is compared with the number expected (E) if the events in that trial had been
equally distributed between the PBSCT and BMT arms. The difference between these numbers,
O - E, and its variance yields the log-rank test for each trial. The sum of the statistics is first
produced for each trial. The individual log-rank statistics from each trial were then combined
to give an overall estimate of the effect of PBSCT versus BMT on the outcomes of interest.
The important point here is that the analysis is not done by pooling all patients in one mega-
analysis, but rather pooling was done by combining individual log-rank statistics to obtain the
overall log-rank statistics for all trials, which are then used to calculate reductions of overall
odds of death or other outcomes of interest. This means that the methods employed in our
analysis preserve the original randomization in each trial since they do not involve any analyses
in which patients in one trial are directly compared with patients in another trial.6,7,11,12 The
results are expressed in such a way that the annual odds of event of interest of 0.75 might
equivalently be described as an odds ratio, a hazard ratio of 0.75, an odds reduction of 25%,
or a 25% reduction in the event rate.6,12 Assumption-free methods were used.6,12 All P values
are two-tailed.

Heterogeneity (ie, variability or differences between studies in the estimates of effects) was
also assessed. We evaluated methodological heterogeneity (differences in study design),
clinical heterogeneity (differences between studies in key characteristics of the participants,
interventions, or outcome measures; Table 1), and statistical heterogeneity.8 Formal tests for
heterogeneity were performed to investigate whether the effect size might be different among
the studies/subgroups (ie, if observed variability in results is greater than that expected to occur
by chance).6 All subgroup analyses were defined a priori.

The main end points analyzed were: overall survival, relapse/progression, GVHD, disease-free
survival, death in remission and engraftment. Time was calculated from the date of
randomization; in the case of acute and chronic GVHD it was calculated from the date of
randomization, date of transplant, and day +100 after the transplantation (in case of chronic
GVHD). Since the results did not change appreciably, only the latter analyses are shown.
Disease-free survival was defined as time to death or relapse, whichever occurred first. Due to
small numbers, the analyses according to disease types were not reliable and were, therefore,
supplemented with the analysis according to disease prognostic features. A uniform consensus
among all trialists was achieved to separate patients into those with “early-stage” (chronic
myelogenous leukemia [CML] in first chronic phase, acute myeloid leukemia [AML] and acute
lymphoblastic leukemia [ALL] in first complete remission, and refractory anemia/refractory
anemia with ringed sideroblasts subtypes of myelodysplastic syndromes [MDS]) and “late-
stage” disease (CML in second chronic phase, accelerated phase or blast crisis; AML or ALL,
refractory or in ≥ second remission; refractory anemia with excess blasts or in transformation
subtypes of MDS, multiple myeloma, Hodgkin’s disease, non-Hodgkin’s lymphoma, and
idiopathic myelofibrosis). (The patients with Hodgkin’s disease and non-Hodgkin’s lymphoma
were considered to have unfavorable, “late stage” disease since they were heavily pretreated
and presented with advanced features of their disease, usually after receiving autologous
transplant first.)

The study was approved by the University of South Florida institutional review board (IRB #
100701).
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RESULTS
Trials and Patients

We identified 12 RCTs enrolling 1,318 patients with various hematologic malignancies that
compared HLA-matched, related allogeneic PBSCT with BMT (Sahovic E et al, “Allogeneic
peripheral blood vs. bone marrow transplant in hematologic malignancies: A randomized trial,”
personal communication, 2002),13-23 11 of which have been published at the time of the
analysis (Table 1). The requirements of the QUOROM (Quality of Reports of Meta-analyses
of Randomized Controlled Trials) statement were followed.24 Individual patient data were
provided on 1,288 patients from 11 trials (Table 1).

Table 1 presents the characteristics of all trials and patients considered in our analysis. Two
trials differed substantially in the design from the rest: the Dutch trial20 included T-cell
depletion of the grafts, while the Australian trial13 examined PBSCT versus granulocyte
colony-stimulating factor primed BMT. It was unanimously agreed by all trialists that these
trials should not be included in the pooled analysis. While some differences existed among the
other trials, it was felt that all trials tested similar interventions for similar conditions under
similar circumstances to allow pooling of their data in this meta-analysis.6 Data from one trial
(N = 29) were not provided, but were extracted from the published report of this trial when
possible.18 Inclusion or exclusion of the data from this trial did not materially alter the results.
Thus, data on 1,111 patients from nine trials were included in the final analysis. Overall,
treatment groups appeared well balanced according to the most important prognostic features
(ie, age, sex, disease type, and so on; Table 1). Figure 1 shows the patient distribution according
to the prognostic features. Median duration of follow-up of patients included in our analysis
was 2.7 years (range, 0 to 8.6 years).

The main results of the analysis are summarized in the forest plot shown in Figure 2.

Engraftment
There was a highly significant reduction in the number of days to reach the absolute neutrophil
count of 0.5 × 109/L in the patients receiving PBSCT, and a platelet count greater than 20 ×
109/L. Median time to neutrophil and platelet engraftment was 14 v 21 days (χ2 = 97.59; P < .
00001) and 14 v 22 days (χ2 = 53.3; P < .00001) in the PBSCT and BMT arms, respectively.

Acute GVHD
There was no difference in overall incidence in acute GVHD grades 1-4 between the two
treatment groups (54% v 53%; P = .49). Forty percent of the patients developed grade 2-4 acute
GVHD with no significant increase in the rate after PBSCT (odds ratio [OR] = 1.14; 95% CI,
0.93 to 1.4; P = .2; Fig 3A).However, grades 3-4 acute GVHD occurred more often after PBSCT
(by approximately 6% at 100 days [χ2 = 4.58; P = .03]; OR = 1.39 [95% CI, 1.03 to 1.88]; Fig
3B).

Chronic GVHD
There was a highly significant increase in the odds of developing of both extensive stage (OR
= 1.89; 95% CI, 1.47 to 2.42; P < .00001) and overall (any stage; OR = 1.92; 95% CI, 1.47 to
2.49; P < .00001) chronic GVHD in patients treated with PBSCT. At 3 years, 47% and 68%
of patients treated with PBSCT developed extensive or any stage chronic GHVD versus 31%
and 52%, after BMT, respectively (Figs 4A and B). At 5 years, the corresponding figures for
PBSCT versus BMT were 51% v 35% for extensive stage chronic GVHD and 73% v 56% for
any stage, respectively. The results remained virtually the same regardless of the start date of
calculation of chronic GVHD (ie, whether it was from the date of randomization, date of
transplant or day +100 after transplantation, respectively).
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Relapse, Relapse Mortality, and Nonrelapse Mortality
Relapsed or progression rate at 3 and 5 years in PBSCT arm was 21% and 24% v 27% and
32% in the patients treated with BMT, respectively (OR = 0.71; 95% CI, 0.54 to 0.93; P = .
01; Fig 5). The difference in the early-disease group was 16% v 20% at 3 years, and 16% v
25% at 5 years, respectively (OR = 0.69; 95% CI, 0.49 to 0.98; P = .04). In the late-disease
group, the difference was 33% v 51% at 3 years and 44% v 58% at 5 years, respectively (OR
= 0.59; 95% CI, 0.38 to 0.93; P = .02; Fig 6), but the test for interaction between the two groups
was not significant (P = .6).

Eleven percent and 14% of patients died due to relapse/progression of disease in the PBSCT
group, versus 16% and 18% in the BMT arm at 3 and 5 years, respectively (χ2 = 5.51; P = .
02). Relapse-related mortality followed the same pattern, indicating that once disease relapsed/
progressed, a salvage treatment may, on average, not be effective (Fig 7A).

Approximately 30% of patients died in both groups due to nonrelapse causes (OR = 0.99; 95%
CI, 0.79 to 1.25; P = 1.0). As expected, most deaths due to treatment occurred early after
transplantation (Fig 7B).

Disease-Free Survival
Overall, allogeneic PBSCT was associated with a statistically significant improvement in
disease-free survival over BMT (OR = 0.80; 95% CI, 0.67 to 0.97; P = .02; 59% v 53% at 3
years and 54% v 47% at 5 years, respectively; Fig 8). This difference was more pronounced in
patients with late disease (41% v 27% at 3 years; and 32% v 21% at 5 years, respectively; OR
= 0.63 95% CI, 0.45 to 0.87; P = .01) than in patients with early disease (OR = 0.85; 95% CI,
0.67 to 1.08); P = .2; Fig 9). However, a test for interaction between the two groups was not
significant (P = .1).

Survival
There was no statistically significant difference in overall survival between PBSCT and BMT
(OR = 0.87; 95% CI, 0.72 to 1.06; P = .17; Figs 10 and 11). However, PBSCT was associated
with a higher 5-year overall survival probability in the subpopulation with late disease (46%
v 31% at 3 years, and 39% v 29% at 5 years, respectively; OR = 0.64; 95% CI, 0.46 to 0.90;
P = .01) but not in patients with early disease (65% v 64%; OR = 0.97; 95% CI, 0.75 to 1.25);
P = .8; Fig 12). Test for interaction was borderline statistically significant (P = .05).

Statistical heterogeneity of treatment effect between trials was noted only for relapse outcome
(χ2 = 14.6; P = .04) and neutrophil (χ2 = 32.2; P = .000008) and platelet engraftment (χ2 =
33.6; P = .00005).

Subgroup Analyses
To elucidate if the effect of the type of transplantation differed among different disease groups,
we performed a number of subgroup analyses. Briefly, the most consistent effect is seen in
CML, in which PBSCT was associated with improvement in relapse in all patients (OR = 0.34;
95% CI, 0.2 to 0.58), and improvement in disease-free and overall survival in patients with
late-stage disease (OR = 0.28 [95% CI, 0.11 to 0.73] for disease-free survival, and OR = 0.31
[95% CI, 0.12 to 0.80] for overall survival, respectively). PBSCT also led to improvement in
disease-free survival (OR = 0.39; 95% CI, 0.21 to 0.72) and overall survival (OR = 0.45; 95%
CI, 0.24 to 0.85) in AML patients with late-stage disease. Due to small number of patients (Fig
1), we could not confirm or refute superiority of PBSCT versus BMT in other disease
categories.
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DISCUSSION
According to international registry data, approximately half of transplant physicians prefer
allogeneic PBSCT over BMT.1,25 To address the question of which source of hematopoietic
stem cells might be preferable, we conducted the first IPD-MA of prospective randomized
trials comparing transplantation of HLA-matched, related allogeneic PBSCT and BMT in
patients with hematologic malignancies. It is important to realize that our results and
conclusions apply only to matched sibling myeloablative allogeneic transplantation and not to
the role of nonmyeloablative transplantation or alternative donor strategies.

Our analysis should be interpreted within the context of the extreme logistical difficulties
associated with performing large randomized trials in allogeneic transplantation. Because
hematologic diseases are rare and transplant numbers are relatively low even in large centers,
most trials chose to enroll patients with a variety of hematologic malignancies. However, by
pooling all existing data, we were able to increase the power of the analysis and provide the
most definitive evidence to date.

Our analysis demonstrated that stem cell source is not statistically significant in its effect on
overall survival. However, PBSCT is associated with an increase in both survival and disease-
free survival in advanced-stage disease. PBSCT is also associated with significantly more rapid
neutrophil and platelet engraftment, a reduced relapse rate and an increase in the risk of chronic
GVHD.

Our results suggest that patients with late-stage disease benefit from PBSCT rather than BMT.
This finding was consistent for all important clinical end points (survival, disease-free survival,
relapse). However, statistical tests for interaction did not provide clear evidence of a difference
in treatment effect between early- and late-stage disease, and further data are needed to confirm
or refute this finding.

In early-stage disease, PBSCT was associated with a lower relapse rate but this did not result
in statistically significant better overall or disease-free survival. This could, in part, be a
consequence of a large number of patients with chronic phase CML, a disease in which relapse
after allogeneic transplant does not immediately lead to death, or alternatively, a reflection of
the fact that in early stage disease, nonrelapse mortality is higher compared to relapse-related
death.

Although all the trials included in this analysis attempted to address a similar treatment
question, they also differed in some details (Table 1). This could have introduced both clinical
and statistical heterogeneity into the results. However, except for neutrophil and platelet
engraftment, heterogeneity between trials was absent or minimal. Even though the degree of
the effects on engraftment was heterogeneous, engraftment was uniformly more rapid after
PBSCT than BMT in all trials. This result is biologically plausible.4,26 Therefore, the observed
heterogeneity of treatment effect between trials can be best explained by random fluctuations
in the effect size.27

One of the main purposes of meta-analyses is to investigate if any bias or play of chance could
have affected the results of the analysis.6 Only if the intervention’s effect is greater than that
of any of potential biases can the results be considered credible and reliable. The transplant
field has traditionally been plagued with selection biases and attrition bias (ie, large imbalance
in dropouts between treatment arms).28 Therefore, paying close attention to the quality of
random assignment, which aims to control for selection bias, and accounting for adequate
follow-up, to assess for attrition bias is critical.8 One of the methodological advantages of
individual-patient data meta-analysis is to allow assessment of raw data for the quality of
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random assignment, concealment of allocation,29 balance in follow-up, drop-outs,
confirmation of internal consistency, and performance of intention-to-treat analyses.7

We have performed extensive data checking, including sensitivity analysis within each trial.
Our analyses indicated no obvious sources of bias and overall consistent data of high quality.
However, we have not controlled for observer bias, which is inherent in the assessment of
outcomes such as GVHD30,31 resulting in poor interobserver agreement.31 In addition, chance
could have affected some of the results because of the large number analyses performed on a
relatively small data set.

In the transplantation literature, some trials employ competing risk analysis to address
incidence of outcomes such as chronic GHVD.32 Since the purpose of our study was to compare
the effects of PBSCT versus BMT, competing risks analyses were not undertaken as they can
be misleading when making treatment comparisons,32 and methods are not well developed,
particularly for use in meta-analysis. Similarly, since the main question being addressed relates
to the relative effect of treatments on outcomes, it was inappropriate to evaluate the effect of
one outcome (eg, GVHD) on the other (eg, relapse or survival), as well as time-dependent
factors.

When choosing between two treatment interventions, a practitioner has to consider both
benefits and harms associated with each of the treatment alternatives. Based on this study,
PBSCT is associated with faster engraftment, a decrease in relapse and improved disease-free
survival when compared with BMT in HLA-identical sibling transplantation for hematologic
malignancies. These outcomes were particularly evident in patients with late-stage disease
where improved survival was also seen.

Indeed, the largest effect of PBSCT in terms of improvement of disease-free survival and
overall survival was seen in patients with late-stage AML and CML. Unfortunately, we could
not collect data on cytogenetics to further delineate effect on specific prognostic categories in
AML. With regard to treatment of CML, recently, the new standard—imatinib— has emerged
as the initial treatment of choice for the management of this disease.33 Our study was not
designed to address the issue of relative merits of imatinib versus allogeneic transplantation.
Nevertheless, it does appear that the dramatic shift in the contemporary practice did occur in
the sense that fewer patients in the “good” risk category (ie, in chronic phase) are being referred
to transplantation. This has resulted in more late-stage CML patients currently undergoing
transplantation. Our results show that once patients have progressed to accelerated phase or
blast crisis, their disease-free survival and overall survival after allogeneic transplantation are
markedly superior after PBSCT compared with BMT.

The incidence of acute GVHD was the same in both PBSCT and BMT although severity (grade
3-4) was greater in recipients of PBSCT. Since more severe GVHD is associated with increased
mortality, this very likely accounts for the failure of PBSC to have a beneficial effect on overall
survival, despite a lower rate of relapses. This potentially negative effect of peripheral blood
stem cells would likely have a greater impact on survival among patients with less advanced
leukemias, where rates of relapse are lower.

PBSCT was associated with the increased risk of both limited and extensive chronic GVHD.
Extensive chronic GVHD can adversely effect quality of life34,35 as well as survival,36,37 but
none of the trials included in our meta-analysis collected analyzable data on quality of life.
Physicians and patients should weigh the higher risk of disease recurrence with BMT against
long-term consequences of chronic GVHD when deciding which stem cell source to use,38

since chronic GVHD may be an important marker of an active graft-versus-leukemia response
and may have been responsible for the reduction in relapse rates and increase in disease-free
survival seen with PBSCT. Future research should try to delineate not only harmful effects of
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chronic GVHD but its potentially beneficial effects, particularly the impact of milder clinical
presentations of chronic GVHD on clinical outcomes in the different clinical subgroups.
Ultimately, the choice of treatment should be discussed with the patient, with particular
emphasis on these critical trade-offs.

Our analysis reiterates the limitations of small randomized studies.39 By synthesizing the
totality of research evidence we were able to: (1) resolve apparent inconsistencies in clinical
outcomes reported by individual trials and (2) identify conclusively important clinical effects
that had not been uniformly demonstrated with the previously available information. However,
long-term follow-up will still be necessary for fuller understanding of the role of the stem cell
source on clinical outcomes since overall follow-up of patients included in our analysis was
relatively short.
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Fig 1.
The patient distribution according to the type of diagnosis and its prognostic features (favorable
= early-stage disease; unfavorable = late-stage disease; see text for details). BMT, bone marrow
transplantation; PBSCT, peripheral blood stem-cell transplantation; ALL, acute lymphoblastic
leukemia; AML, acute myeloid leukemia; CML, chronic myeloid leukemia; MDS =
myelodysplastic syndrome; HD, Hodgkin’s disease; NHL, non-hodgkin lymphoma; CLL,
chronic lymphocytic leukemia; MM, multiple myeloma; IMF, idiopathic myelofibrosis.
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Fig 2.
Summary forest plot showing the effects of allogeneic peripheral blood stem cell
transplantation (PBSCT) versus bone marrow transplantation (BMT). If the square is to the
left of the solid line then odds ratio (OR) is better in the group receiving PBSC, but if the CI
crosses this line, then this result is not statistically significant (P < .05). GVHD, graft-versus-
host disease; c, chronic; a, acute; O – E, observed – expected; Var., variance; Redn., reduction;
SD, standard deviation.
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Fig 3.
(A) Time-to-event plots showing the absolute risk for development of grade 2-4 acute graft-
versus-host-disease (GVHD) in patients with hematologic malignancies. (B) Time-to-event
plots showing the absolute risk for development of grade 3-4 acute GVHD in patients with
hematologic malignancies. PBSCT, peripheral blood stem-cell transplantation; BMT, bone
marrow transplantation; abs diff, absolute difference.
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Fig 4.
(A) Time-to-event plots showing the absolute risk for development of extensive stage of
chronic graft-versus-host disease (GVHD) in the patients with hematologic malignancies. (B)
Time-to-event plots showing the absolute risk for development of any stage of chronic GVHD
in patients with hematologic malignancies. PBSCT, peripheral blood stem-cell transplantation;
BMT, bone marrow transplantation; Abs diff, absolute difference.

Page 16

J Clin Oncol. Author manuscript; available in PMC 2006 June 9.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Fig 5.
Time-to-event plots showing the risk of relapse in patients with hematologic malignancies
treated with allogeneic peripheral blood stem-cell transplantation (PBSCT) versus bone
marrow transplantation (BMT). Abs diff, absolute difference.
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Fig 6.
Time-to-event plots showing the risk of relapse in patients with hematologic malignancies
treated with allogeneic peripheral blood stem-cell transplantation (PBSCT) versus bone
marrow transplantation (BMT). (A) In early-stage disease and (B) in late-stage disease. Abs
diff, absolute difference.
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Fig 7.
(A) Relapse-related mortality. Time-to-event plots showing the absolute risk reductions in
relapse mortality in patients with hematologic malignancies treated with allogeneic peripheral
blood stem-cell transplantation (PBSCT) versus bone marrow transplantation (BMT). (B)
Time-to-event plots showing the absolute risk reductions in death without relapse (nonrelapse
mortality) in patients with hematologic malignancies treated with allogeneic PBSCT versus
BMT. Abs diff, absolute difference.

Page 19

J Clin Oncol. Author manuscript; available in PMC 2006 June 9.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Fig 8.
Survival curves showing the absolute risk reductions in disease-free survival in patients with
hematologic malignancies treated with allogeneic peripheral blood stem-cell transplantation
(PBSCT) versus bone marrow transplantation (BMT). Differences at 3- and 5-year outcome,
together with the SEs, and two-sided P values are given in the box. Abs diff, absolute difference.
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Fig 9.
Survival curves showing the absolute risk reductions in disease-free survival in patients with
hematologic malignancies treated with allogeneic peripheral blood stem-cell transplantation
(PBSCT) versus bone marrow transplantation (BMT). (A) In early-stage disease, (B) in late-
stage disease. Abs diff, absolute difference.
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Fig 10.
Forest plot illustrating the effect of peripheral blood stem-cell transplantation (PBSCT) versus
bone marrow transplantation (BMT) on overall survival. Note: inclusion of Egyptian trial (N
= 29) from which data on individual patients were not available (data from this trial were
extracted from the paper). Inclusion of this trial did not change the results significantly (see
the main text for details). NS, not significant; OR, odds ratio; EBMT, European Group for
Blood and Marrow Transplantation; O – E, observed – expected; Var., variance; Redn.,
reduction; SD, standard deviation.
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Fig 11.
Survival curves showing the absolute risk reductions in death in patients with hematologic
malignancies treated with allogeneic peripheral blood stem-cell transplantation (PBSCT)
versus bone marrow transplantation (BMT). Abs diff, absolute difference.
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Fig 12.
Survival curves showing the absolute risk reductions in death in patients with hematologic
malignancies treated with allogeneic peripheral blood stem-cell transplantation (PBSCT)
versus bone marrow transplantation (BMT). (A) In early-stage disease, (B) in late-stage
disease. Abs diff, absolute difference.
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