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A B S T R A C T
High-dose chemotherapy followed by autologous hematopoietic stem cell transplant (AHSCT) is a standard
of care for patients with relapsed Hodgkin lymphoma. Different conditioning regimens before AHSCT have
been used, with the 2 most common being BEAM (carmustine, etoposide, cytarabine, and melphalan) and
BUCYVP16 (busulfan, cyclophosphamide, and etoposide). We retrospectively compared the outcomes of
patients treated with BEAM (n = 128) or BUCYVP16 (n = 105) followed by AHSCT. After a median follow-up of
4.2 years for BEAM and 3.8 for BUCYVP16 from AHSCT, the 5-year cumulative incidence of relapse was 29%
with BEAM compared with 56% with BUCYVP16 (P < .001). Median progression free survival (PFS) and overall
survival (OS) were not reached with BEAM and were 2.0 and 7.8 years with BUCYVP16, respectively.
Improved PFS (P < .001) and OS (P = .001) were observed with BEAM for patients who needed transplant
within 24 months from diagnosis and for patients not in complete remission (non-CR; P = .001 and P < .001,
respectively) at AHSCT. In this large retrospective comparison the use of BEAM conditioning before AHSCT
resulted in a statistically significant improved PFS and OS and lower relapse compared with BUCYVP16. This
supports the use of BEAM as a frontline conditioning regimen before AHSCT for early relapsed and non-CR
Hodgkin lymphoma.

© 2019 American Society for Blood and Marrow Transplantation.
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INTRODUCTION
Hodgkin Lymphoma (HL) accounts for approximately

10% of lymphomas and .5% of cancer cases in the United
States. An estimated 8260 new cases and 1070 deaths
annually occur due to HL, with most patients affected being
young adults [1]. Due to advances in treatment, the progno-
sis for patients diagnosed with HL is excellent, and most
patients are cured with first-line therapy. However, despite
the relatively high long-term overall survival (OS) for HL
patients, approximately 20% to 30% of patients have refrac-
tory or relapsed disease [2]. High-dose chemotherapy
followed by autologous hematopoietic stem cell transplant
(AHSCT) is the standard of care for these patients, as estab-
lished by randomized trials [3,4].

Significant research in the last few years has focused on
maximizing outcomes with high-dose chemotherapy. Condi-
tioning regimens reported from single-institution studies
with comparable efficacy and toxicities include BEAM (car-
mustine, etoposide, cytarabine, melphalan), BUCYVP16
(busulfan, cyclophosphamide, etoposide), CBV (cyclophos-
phamide, carmustine, etoposide), CBV with reduced doses of
carmustine with cisplatin, and lomustine, cytarabine, cyclo-
phosphamide, and etoposide [5�8]. Total body irradiation
has fallen out of favor because of the high incidence of sec-
ondary malignancies and transplant-related mortality
[9�12]. Busulfan-based regimens have not been widely
explored, and mixed results have been observed with the
limited number of studies in HL patients. A study from the
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Table 1
Patient Characteristics

BEAM
(n = 128)

BUCYVP16
(n = 105)

P

Median age, yr (range) 34 (19-73) 38 (19-69) .51
Gender .36
Male 63 (49) 58 (55)
Female 65 (51) 47(45)

Race .16
Asian 2 (2) 0 (0)
Black 13 (10) 6 (6)
Hispanic 0 (0) 1 (1)
White 113 (88) 97 (92)
Multirace 0 (0) 1 (1)

Disease stage .17
I 8 (6) 3 (3)
II 52 (41) 35 (34)
III 38 (30) 30 (29)
IV 29 (23) 36 (25)

Median number of
prior treatments (range)

3 (1-10) 2 (1-5) <.01

Prior radiation .21
No 75 (59) 70 (67)
Yes 53 (41) 35 (33)

Remission status at transplant .83
CR 48 (37) 43 (41)
PR 66 (52) 51 (49)

Primary/relapse refractory 14 (11) 10 (10)
KPS score .08
70-80 24 (19) 27 (29)
90-100 104 (81) 67 (71)

Median comorbidity index (range) 2 (0-12) 3 (0-7) .65
Comorbidity index (category) .58
0-1 40 (33) 23 (36)
2-3 56 (46) 32 (51)
4-5 21 (17) 7 (11)
>5 5 (4) 1 (2)

Values are n (%) unless otherwise defined. PR indicates partial response; KPS,
Karnofsky performance status.
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Cleveland Clinic and Ohio State University reported favor-
able outcomes from 127 HL patients treated with oral busul-
fan, etoposide, and cytarabine. Results showed 5-year
progression-free survival (PFS) in approximately 48%,
5-year OS in approximately 51%, and 5.5% treatment-related
mortality at 100 days post-transplant [13]. A report from
Emory University also showed comparable results [14]. Pre-
liminary efficacy data from a retrospective study done at
Ohio State University reported at the EBMT annual meeting
of 2012 showed that cumulative incidence of relapse (CIR)
was significantly increased for the BUCYVP16 group and
median OS was significantly longer at 3 and 5 years for the
BEAM cohort [15]. In addition, a more recent study showed a
busulfan-based regimen to have only marginally improved
PFS/OS in HL patients compared with BEAM [16].

Despite the advances in treatment, there are limited
data comparing regimens in the current era when signifi-
cant advances in pre- and post-transplant therapy for HL
have occurred. Hence, the goal of the present study was to
investigate the efficacy and toxicities of BEAM (from The
Ohio State University) compared with BUCYVP16 (from The
Cleveland Clinic) in relapsed HL patients undergoing
AHSCT.

METHODS
Patients

This was a retrospective study analyzing 233 consecutive HL patients
who underwent AHSCT at The Ohio State University using BEAM (n = 128)
and the Cleveland Clinic using BUCYVP16 (n = 105) between 2006 and
2014. The Institutional Review Board at both universities approved the
study. Patients over age 18 years who had relapsed or refractory disease,
Eastern Cooperative Oncology Group performance status of 0 to 2, and
adequate cardiac (left ventricular ejection fraction � 45%), pulmonary
(diffusing capacity of the lung for carbon monoxide � 50%), and hepatic
(bilirubin, transaminases < 2 times upper limit of normal) function were
included.

Transplant Procedures and Supportive Care
Peripheral blood progenitor cells were collected using standard institu-

tional mobilization protocol and apheresis techniques. Patients treated with
BEAM were given carmustine 300 mg/m2 on day �6, etoposide 100 mg/m2

from days �5 to �2, cytarabine 100 mg/m2 from days �5 to �2, and melpha-
lan 140 mg/m2 on day �1. Patients treated with BUCYVP16 were given i.v.
busulf 0.8 mg/kg every 6 hours for 14 doses on days �8 to �5, etoposide
40 mg/kg on days �5 to �4, and cyclophosphamide 60 mg/kg on days �3 to
�2. Hematopoietic stem cells were infused on day 0. Therapeutic drug moni-
toring was not done in the busulfan group. Disease surveillance was done at
both centers with a positron emission tomography/computed tomography
scan every 3 to 6 months. All patients received supportive care as per institu-
tional guidelines.

Definitions and Response Evaluation
Response, relapse, and disease progression were defined based on the

International Working Group criteria [17]. Neutrophil engraftment was
defined as the first of 3 consecutive days with an absolute neutrophil count
� .5£ 109/L. Platelet engraftment was defined as the first of 7 days with a
platelet count � 20£ 109/L without platelet transfusion.

Statistical Analysis
Patient characteristics were summarized using median and range for

continuous variables and frequency and percentage for categorical varia-
bles. The comparison of patient characteristics between BEAM and
BUCYVP16 were conducted using the Wilcoxon rank-sum (Mann-
Whitney) test for continuous variables and Fisher's exact or chi-square
test for categorical variables, whichever was appropriate. Primary end-
points were PFS and OS. PFS was defined as the time from day of trans-
plant to day of documented relapse or death. OS was defined as the time
from day of transplant to death from any cause, with censoring at date of
last contact. The Kaplan-Meier survival function was used to estimate the
PFS and OS rates, and the log-rank test was used for the comparison
between treatment groups.

Cox proportional hazard regression model was used to evaluate the
association between patient characteristic and risk of death. Age, gender,
race, prior treatment, prior radiation, disease stage, remission status at
transplant, Karnofsky performance status score, comorbidity index,
CD34 dose infused, and length of stay at hospital after transplant
were the covariates tested for association with survival using univariable
regression. Confounding was defined as a greater than 10% relative
change in the association between conditioning regimen and outcome of
interest with or without the potential confounding covariate in the
model. Confounders and other risk factors deemed important and poten-
tial confounding in the literature were included in the final multivariable
model.

CIR was measured from transplant date until relapse, treating death as a
competing risk, and CIR was compared between BEAM and BUCYVP16 using
the Pepe and Mori test. The Fine and Gray regression model accounting for
competing risks was used to examine the association between covariates
and risk of relapse. Multiple imputation procedure was applied to calculate
the missing values and get the combined results from 15 multiply imputed
data sets.

All statistical analyses were performed using Stata 14 (Stata Corp, College
Station, TX). Statistical significance was defined as P < .05.
RESULTS
Baseline Characteristics

Baseline characteristics were similar between the 2 groups
with the exception of median number of prior treatments
(Table 1). The number of prior treatments was higher for
BEAM (median, 3; range, 1 to 10) than for BUCYVP16 (median,
2; range, 1 to 5; P < .01). There were 3 nonclassic HL patients
in the BEAM group and 7 patients in the BUCYVP16 group.
Median age in the BEAM cohort was 34 years (range, 19 to 73)
compared with 38 years (range, 19 to 69) in the BUCYVP16
cohort (P = 0.51). Men made up 49% of the BEAM cohort and
55% of the BUCYVP16 cohort (P = .36). Patients were predomi-
nantly white in both groups (P = .16). Disease stage (P = .17),
prior radiation therapy (P = .21), comorbidity index (P = .08),



Table 2
Response and Toxicity

BEAM
(n = 128)

BUCYVP16
(n = 105)

P

Median CD34 dose infused,
106/kg (range)

4.45 (1.27-19.25) 7.25 (1.62-47.97) <.01

Median length of stay
(range)

18 (15-51) 21 (19-29) <.01

Median day of ANC engraft-
ment (range)

10 (8-13) 10 (9-12) <.01

Median day of platelet
engraftment (range)

18 (13-70) 16 (7-49) <.01

Relapse 35(28) 52 (50) <.01
Death 23 (18) 36 (34) <.01
SOS 4 (3) 0 (0) .13
Grade 3 or 4 oral mucositis 19 (26) 25 (50) .01
Hemorrhagic cystitis 0 (0) 1 (1) .99
Second malignancy 2 (2) 5 (5) .25

Values are n (%) unless otherwise defined. ANC indicates absolute neutrophil
count; SOS, sinusoidal obstruction syndrome.
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and remission status at transplant (P = .83) were similar
between both groups.

Hematopoietic Engraftment
The CD34 dose infused was higher in the BUCYVP16 group

(median, 7.25£ 106 cells/kg; range, 1.62 to 47.97) compared
p<0.001
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Figure 1. Outcomes from transplantation. (A) Kaplan-Meier estimate of PFS. (B) Kaplan
and broken line indicates patients who were on BUCYVP16.
with the BEAM group (median, 4.45£ 106 cells/kg; range, 1.27
to 19.25; P < .01). Platelet engraftment was significantly faster
for the BUCYVP16 group (median, day 16; range, 7 to 49 days)
compared with BEAM (median, day 18; range, 13 to 70 days;
P < .01). Earlier platelet engraftment in the BUCYVP16 group
might be due to the higher CD34 dose compared with that in
BEAM group.

Length of Hospital Stay
Length of hospital stay was significantly shorter for the

BEAM group, with median stay of 18 days (range, 15 to 51),
compared with the BUCYVP16 group (median, 21 days; range,
19 to 29; P < .01) (Table 2). Length of hospital stay continued
to be significantly longer in the BUCYVP16 group after deduct-
ing 2 days from the BUCYVP16 group to account for the differ-
ences in the conditioning start day �8 for BUCYVP16 versus
day �6 for BEAM.

Toxicity
Grade 3 or 4 mucositis was statistically greater in the

BUCYVP16 group, affecting 50% of patients compared with 26%
of patients in the BEAM group (P = .01). This could perhaps be
attributed to administration of cryotherapy before melphalan
in the BEAM group. There were no statistically significant dif-
ferences in sinusoidal obstruction syndrome (P = .13), hemor-
rhagic cystitis (P = .99), or second primary malignancy (P = .25)
(Table 2).
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Table 3
Median PFS and OS

From Transplant From Diagnosis

PFS 95% CI PFS 95% CI

BEAM
Median follow-up, yr 4.1 3.2-5.0 7.1 6.5-8.5
Median PFS, yr NR 7.9-NR 15.4 13.3-NR

BUCYVP16
Median follow-up, yr 3.8 2.6-5.0 7.0 5.1-8.9
Median PFS, yr 2.0 1.3-3.4 4.2 3.5-6.8

From Transplant From Diagnosis

OS 95% CI OS 95% CI

BEAM
Median follow-up, yr 4.2 3.9-4.9 7.0 6.5-8.1
Median OS, yr NR 7.9-NR NR 13.3-NR

BUCYVP16
Median follow-up, yr 3.8 3.0-4.9 6.5 5.1-8.0
Median OS, yr 7.8 3.9-NR 11.2 7.8-NR

NR indicates not reached.
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Survival and Relapse
With a median follow-up of 4.2 years for BEAM and

3.8 years for BUCYVP16 from time of AHSCT, the median PFS
was not reached (95% confidence interval [CI], 7.9 to not
reached) for BEAM versus 2.0 years (95% CI, 1.3 to 3.4) for
p<0.001
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Figure 2. Outcomes from diagnosis. (A) Kaplan-Meier estimate of PFS. (B) Kaplan-Mei
broken line indicates patients who were on BUCYVP16.
BUCYVP16 (Figure 1A, Table 3). The estimated rates of 1-, 3-,
and 5-year PFS were 80%, 70%, and 66% with BEAM versus
65%, 45%, and 33% with BUCYVP16 (P < .001) (Figure 1A). The
CIR from AHSCT was higher with BUCYVP16 (hazard ratio
[HR], 2.71; 95% CI, 1.71 to 4.29) compared with BEAM (P < .01)
(Figure 1C, Table 3). Patients with BEAM conditioning at 1, 3,
and 5 years had a CIR of 18%, 28%, and 29% compared with 32%,
49%, and 56% for patients with BUCYVP16 conditioning
(P < .001) (Figure 1C). The cumulative incidence for nonrelapse
mortality was similar among the 2 groups (P = .22). The 1-, 3-,
and 5-year cumulative incidence of nonrelapse mortality for
BEAM was 1.6%, 2.7% and 5.3% compared with 2%, 4.5%, and
11.7% for BUCYVP16 (data not shown). The median OS from
AHSCT was not reached (95% CI, 7.9 to not reached) for BEAM
versus 7.8 years (95% CI, 3.9 to not reached) for BUCYVP16
(Figure 1B, Table 3). The 1-, 3-, and 5-year OS was 94%, 88%,
and 79% for BEAM compared with 88%, 72%, and 54% for
BUCYVP16 (P < .001) (Figure 1C). The PFS, OS, and CIR from
diagnosis were also improved for BEAM compared with
BUCYVP16 (Figure 2, Table 3).

At the time of AHSCT, 48 patients (38%) and 80 patients
(63%) were in complete remission (CR) and non-CR, respec-
tively, for the BEAM group. In the BUCYVP16 group 43 patients
(41%) were in CR and 61 (59%) in non-CR. For patients in CR at
AHSCT, there was a statistical difference in PFS in favor of
BEAM (P = .037) but no difference in OS (P = .24) and CIR
(P = .16) between the 2 regimens (Figure 3). Patients in non-CR
p<0.001
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Figure 3. Outcomes for patients in CR going to transplantation. (A) Kaplan-Meier estimate of PFS. (B) Kaplan-Meier estimate of OS. (C) CIR. Solid line indicates
patients who were on BEAM, and broken line indicates patients who were on BUCYVP16.
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at AHSCT had statistically significant improved PFS (P = .001),
OS (P < .001), and CIR (P < .001) with BEAM compared with
BuCYVP16 (Figure 4).

We further compared the outcomes of those who received
AHSCT within 24 months of diagnosis (early relapse) and those
who received AHSCT at 24 months or later (late relapse)
between the 2 groups. For patients who needed AHSCT within
24 months from diagnosis, PFS (P < .001), OS (P = .001), and
CIR (P = .003) were superior with BEAM compared with
BUCYVP16 (Figure 5, Table 4). However, for patients who
needed AHSCT 24 months or later from diagnosis, there was
no difference in outcomes between the 2 regimens (PFS,
P = .115; OS, P = .435; CIR, P = .095) (Figure 6, Table 4).

Multivariable analysis for PFS, accounting for age, gender,
race, remission status, Karnofsky performance status, comor-
bidity index, transplant year, and length of stay after trans-
plant, showed worse outcome for BUCYVP16 compared with
BEAM (HR, 2.83; 95% CI, 1.81 to 4.40) and for patients in partial
remission (HR, 2.89; 95% CI, 1.76 to 4.74) or less (HR, 6.34; 95%
CI, 3.21 to 12.51) at the time of transplant compared with CR
(Table 5). Factors associated with worse OS were BUCYVP16
(HR, 2.70; 95% CI, 1.48 to 4.91) and partial remission (HR, 3.12;
95% CI, 1.50 to 6.50) or less (HR, 7.55; 95% CI, 2.87 to 19.84) at
AHSCT, and factors associated with worse CIR were also
BUCYVP16 (HR, 2.71; 95% CI, 1.71 to 4.29) and partial remis-
sion (HR, 2.76; 95% CI, 1.61 to 4.71) or less (HR, 7.38; 95% CI,
3.64 to 14.96) at AHSCT (Table 5).
DISCUSSION
Despite expanded knowledge, no evidence demonstrates

superiority for any particular conditioning regimen before
AHSCT for HL. In the present study we compared the outcomes
of BEAM with BUCYVP16 conditioning followed by AHSCT in a
cohort of patients transplanted at 2 institutions. We show that
patients with relapsed HL have significantly better outcomes
with BEAM compared with BUCYVP16, with significantly
improved PFS, lower CIR, and better OS. Overall toxicities did
not differ significantly between treatments except for high
rates of mucositis and longer hospitalization in patients receiv-
ing BUCYVP16. We noted that patients who received
BUCYVP16 had faster platelet engraftment, which may be due
to higher CD34 dose. The length of stay was significantly longer
in the BUCYVP16 group, likely because of a longer time to ade-
quate oral intake frommucositis.

Time from diagnosis to AHSCT and remission status at the
time of AHSCT were prognostic for outcome. Schmitz et al. [4]
reported longer freedom from treatment failure in patients
after BEAM-AHSCT compared with conventional aggressive
chemotherapy without stem-cell transplantation (Dexa-BEAM),
irrespective of the length of initial remission. We found that
patients who needed AHSCT within 24 months from diagnosis
had statistically improved PFS and OS with decreased CIR with
BEAM conditioning compared with BUCYVP16. In addition,
we showed that patients in less than CR at the time of trans-
plant had statistically improved outcomes with BEAM as
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Figure 4. Outcomes for patients in non-CR going to transplantation. (A) Kaplan-Meier estimate of PFS. (B) Kaplan-Meier estimate of OS. (C) CIR. Solid line indicates
patients who were on BEAM, and broken line indicates patients who were on BUCYVP16.

1112 S. Singer et al. / Biol Blood Marrow Transplant 25 (2019) 1107�1115
conditioning regimen compared with BUCYVP16. These data
support BEAM as the preferred conditioning regimen before
AHSCT for HL patients who require AHSCT within 24 months
from diagnosis and for patients in less than CR after salvage
therapy.

Several studies have reported promising results with new
conditioning regimens, but very few comparisons with stan-
dard regimens are available. A multicenter phase II trial
reported a comparison of 184 lymphoma patients treated
with BUCYVP16 with 729 matched control recipients of
BEAM registered with the Center for International Blood and
Marrow Transplant Research database [18]. Outcomes for
patients with HL treated with BEAM (n = 253) had improved
2-year PFS of 59% compared with 33% with BUCYVP16
(n = 64; P < .001) but no difference in OS (P = .82) [18]. A
large retrospective study looking at outcomes of different
conditioning regimen in lymphoma patients showed that for
patients with HL, the probabilities of 3-year PFS were BEAM
62%, CBVlow 60%, CBVhigh 57%, BuCy 51%, and total body
irradiation TBI 43%, and the probabilities of 3-year OS were
BEAM 79%, CBVlow 73%, CBVhigh 68%, BuCy 65%, and total
body irradiation 47% [9]. Multivariable analysis demon-
strated that patients receiving BuCy (HR, 1.51; P = .003) and
total body irradiation (HR, 2.01; P = .007) had worse PFS
compared with those receiving BEAM and that patients with
HL receiving BEAM had superior OS compared with all other
regimens; however, this study did not assess BUCYVP16 [9].
A study performed at M.D. Anderson involved a cohort
analysis of 180 consecutive patients with relapsed HL
given BEAM (n = 57), busulfan and melphalan (n = 39), or
Gemcitabine-Busulfan-melphalan (GemBuMel) (n=84) showed
improved PFS and OS [19]. Although the GemBuMel regimen
appeared to be a promising regimen, more studies are needed
to confirm the data. Our study comparing the 2 most com-
monly used transplant conditioning regimens for HL is the first
to show both statistically significant improved PFS and OS
with BEAM compared with BUCYVP16, especially for patients
needing transplant within 24 months from diagnosis and for
patients in less than CR at time of transplant.

Our study has several limitations, including its retro-
spective design, allocation of treatment according to insti-
tution, and busulfan levels not monitored for patients in
the BUCYVP16 group. Despite these constraints, the dis-
ease-related characteristics were similar between the 2
groups. One could argue that superiority of BEAM observed
could be due to institutional/geographic effect. To address
this we tried to account for all possible confounding varia-
bles such as age, gender, race, remission status, Karnofsky
performance status, comorbidity index, transplant year,
and length of stay into our final multivariable model. It
should be noted that the differences between age, sex, race,
and transplant year were not statistically different between
the 2 groups. In addition, we performed a similar retrospec-
tive analysis of non-Hodgkin lymphoma patients between
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Figure 5. Outcomes for patients < 24 months from diagnosis to transplantation. (A) Kaplan-Meier estimate of PFS. (B) Kaplan-Meier estimate of OS. (C) CIR. Solid line
indicates patients who were on BEAM, and broken line indicates patients who were on BUCYVP16.

Table 4
Outcome Analysis for Patients Needing AHSCT within or after 24 Months from Diagnosis

Treatment Endpoint Median 95% CI P

Transplant within 24 months from diagnosis (early relapse) BEAM PFS NR 7.92-NR <.001
BUCYVP16 1.64 .91-3.04
BEAM OS NR 7.92-NR .001
BUCYVP16 3.92 3.09-NR
BEAM CIR NR .003
BUCYVP16 1.91 .98-6.80

Transplant at �24 months from diagnosis (late relapse) BEAM PFS NR 3.85-NR .115
BUCYVP16 3.73 1.28-NR
BEAM OS NR 6.33-NR .435
BUCYVP16 NR 4.61-NR
BEAM CIR NR .095
BUCYVP16 3.78 1.28-NR
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the 2 institutions during the same period comparing the 2
regimens. We found no statistically significant differences
between the 2 conditioning regimens in non-Hodgkin lym-
phoma (manuscript in review), which further supports our
results for HL.

In conclusion, we found that BEAM conditioning before
AHSCT is superior to BUCYVP16 in HL patients and espe-
cially in patients with early relapse from diagnosis and in
patients in less than CR at the time of AHSCT. In the era of
novel therapies there is room to further improve outcomes
with high-density chemotherapy and AHSCT for HL
patients. More randomized studies are needed to deter-
mine the optimal treatment regimen. In fact, to improve
responses and remission duration, novel maintenance regi-
mens have also been of key focus. The AETHERA study [20]
demonstrated success with brentuximab after transplant in
HL. Our findings establishes BEAM as the standard to which
newer regimens should be compared and suggests that the
components of high-dose conditioning regimens are impor-
tant for optimal outcomes after AHSCT.
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Figure 6. Outcomes for patients � 24 months from diagnosis to transplantation. (A) Kaplan-Meier estimate of PFS. (B) Kaplan-Meier estimate of OS. (C) CIR. Solid line
indicates patients who were on BEAM, and broken line indicates patients who were on BUCYVP16.

Table 5
Multivariable Cox Proportional Hazard Regression Model for PFS, OS, and
Relapse with Death as Competing Risk

HR P 95% CI

PFS
Conditioning regimen (BUCYVP16 vs. BEAM) 2.83 <.01 1.81-4.40
Age .99 .43 .98-1.01
Gender (female vs. male) .70 .12 .45-1.09
White race 1.32 .50 .59-2.95
Remission status at transplant PR vs. CR 2.89 <.01 1.76-4.74
Primary/relapse refractory 6.34 <.01 3.21-12.51
KPS score (90-100 vs. 70-80) .69 .16 .42-1.15
Comorbidity index 1.10 .18 .96-1.27
Transplant year 1.00 .96 .91-1.09
Length of stay 1.03 .15 .99-1.08
OS
Conditioning regimen (BUCYVP16 vs. BEAM) 2.70 <.01 1.48-4.91
Age 1.02 .07 1.00-1.04
Gender (female vs. male) .88 .69 .48-1.64
White race 1.02 .97 .34-3.08
Remission status at transplant PR vs. CR 3.12 <.01 1.50-6.50
Primary/relapse refractory 7.55 <.01 2.87-19.84
KPS score (90-100 vs. 70-80) .42 .01 .22-.80
Comorbidity index 1.22 .02 1.03-1.43
Transplant year .96 .59 .83-1.11
Length of stay 1.05 .04 1.00-1.11
CIR
conditioning Regimen (BUCYVP16 vs. BEAM) 2.71 <.01 1.71-4.29
Age .98 .04 .96-1.00
Gender (female vs. male) .68 .09 .43-1.07
White race 1.30 .53 .57-2.96
Remission status at transplant PR vs. CR 2.76 <.01 1.61-4.71
Primary/relapse refractory 7.38 <.01 3.64-14.96
KPS score (90-100 vs 70-80) .74 .27 .44-1.26
Transplant year 1.00 .95 .92-1.09
Length of stay 1.01 .61 .97-1.05
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