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The Web-based One Year Survival Outcomes Calculator developed by the Center for International Blood and Marrow Transplant
Research (CIBMTR) applies large-scale registry data to generate individualized estimates of overall survival (OS) probability 1
year after first allogeneic hematopoietic cell transplant (HCT) and can therefore provide a data-driven foundation for
personalized patient counseling. We assessed the calibration of the CIBMTR One Year Survival Outcomes Calculator when
applied to retrospective data among adult recipients of first allogeneic HCT for acute myeloid leukemia (AML), acute
lymphoblastic leukemia (ALL), or myelodysplastic syndrome (MDS) with peripheral blood stem cell transplant (PBSCT) from a
7/8- or 8/8-matched donor from 2000 through 2015 at a single center. Predicted 1 year OS was estimated for each patient using
the CIBMTR Calculator. Corresponding observed 1 year OS was estimated for each group by the Kaplan-Meier method. A
weighted Kaplan-Meier estimator was used to visually display the average of observed 1 year survival estimates over the
continuous range of predicted OS. In the first analysis of its kind, we demonstrated that the CIBMTR One Year Survival Outcomes
Calculator could be applied to larger patient cohorts and predicted 1 year prognosis with general agreement between predicted
and observed survival.
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INTRODUCTION
Allogeneic hematopoietic cell transplantation (HCT) offers a path
to cure for many patients with hematologic malignancies, and
often the only path. Significant risks of relapse and non-relapse
mortality (NRM), however, present barriers to transplant success.
Well-validated measures such as the Hematopoietic Cell
Transplantation-specific Comorbidity Index (HCT-CI) [1] and
Disease Risk Index (DRI) [2] provide a basis to estimate such
risks, but these instruments rely on an ultimately limited number
of variables to assess patient- and disease-specific risks,
respectively. In the face of myriad nuances that distinguish an
individual patient, transplant planning often hinges on clinicians’
subjective assessments of disease-, comorbidity-, and transplant-
related factors.
The 1-Year Survival Outcomes Calculator developed by the

Center for International Blood and Marrow Transplant Research
(CIBMTR) applies regression techniques to large-scale registry data
to generate individualized estimates of overall survival (OS)
probability. The CIBMTR uses aggregate data from US transplant
centers to provide authorized users an estimate of 1-year OS for
individual patients who will receive a first allogeneic HCT, in a Web-
based tool available on the CIBMTR Portal. Analytic results from the
center-specific survival analysis produced annually by the CIBMTR
inform the tool. Users can enter specific values for patient-, disease-,

and transplant-related characteristics and generate a predicted
probability of 1-year survival with 95% confidence limits. Odds
ratios for each statistically significant characteristic from the final
multivariate risk adjustment survival model that supports the
center-specific survival analysis are used by the calculator
(methodology for the center-specific analysis are available at
https://www.cibmtr.org/ReferenceCenter/SlidesReports/csafaq/
Pages/default.aspx). The calculator is updated annually and reflects
the most recent 3-year time period used in the center-specific
survival analysis. Limitations include a time frame of 3 years, reliance
on first allogeneic HCT performed in the US, and the risk factors
limited to those variables collected by CIBMTR and found to be
significant in the multivariate risk adjustment model used to
support the center-specific survival analysis.
The CIBMTR One Year Survival Calculator can therefore serve as

a valuable tool to inform decision-making for the clinician to
weigh the risks and benefits of allogeneic HCT in real time, and
provide a data-driven foundation for patient counseling. We
hypothesized that the CIBMTR One Year Survival Calculator could
also be applied to multipatient data sets and thereby serve as a
benchmark to compare observed survival outcomes within a
given patient cohort with those predicted by registry data. We
thus sought to employ the Calculator to evaluate survival among
allograft recipients at our center.
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SUBJECTS AND METHODS
Patient population
The analysis included adult recipients of first allogeneic HCT for acute
myeloid leukemia (AML), acute lymphoblastic leukemia (ALL), or myelo-
dysplastic syndrome (MDS) with peripheral blood stem cell transplant
(PBSCT) from a 7/8- or 8/8-matched related or unrelated donor at Memorial
Sloan Kettering Cancer Center from January 2000 through December 2015.
All patients and donors provided written informed consent for treatment.
Pre-transplant characteristics and clinical outcomes were captured in real
time per standard clinical practice and stored in an institutional database
prior to analysis for this study. The MSKCC Institutional Review and Privacy
Board approved this retrospective protocol.

Statistical analysis
Predicted 1 year OS was determined for each patient using the CIBMTR
One Year Survival Calculator (version accessed October 2016). Patients
were divided into groups in intervals of 5% based on their predicted OS
probabilities (e.g., predicted OS 41–45%, 46–50%) (±2%). Corresponding
observed 1 year OS was then estimated for each group with 10 or more
patients by the Kaplan-Meier method. A smoothed estimate across the
predicted values of 1 year OS was also estimated using a weighted Kaplan-
Meier function, which utilized a Gaussian density as a kernel function [3].
The Brier score between observed survival at 1 year and predicted 1 year
survival was also calculated using inverse probability of censoring weights.

RESULTS
Patient characteristics
A total of 685 patients met inclusion criteria. For 67 patients,
missing data from our center precluded calculation of predicted 1
year OS; this left a study cohort of 649 patients. Table 1 shows
patient, disease, and transplant characteristics included in the
CIBMTR One Year Survival Calculator. No patients were lost to
follow-up before 1 year post-HCT. Median age was 55 years (range
18–73). The majority (n= 470, 72%) received ex vivo CD34+

cell–selected grafts without further graft-versus-host disease
(GvHD) prophylaxis, with TBI- (n= 170) or chemotherapy-based
(n= 300) myeloablative conditioning regimens as previously
described [4–6]. The remaining 179 patients (28%) received
unmodified, T cell–replete grafts, 106 (59%) with myeloablative
(TBI-based in 24 [13%], chemotherapy based in 82 [46%]), 63
(35%) with reduced intensity, and 10 (6%) with nonmyeloablative
conditioning. All patients undergoing unmodified PBSCT received
calcineurin inhibitor–based GvHD prophylaxis.

CD34+ Cell-selected PBSCT
Given the preponderance of patients who underwent CD34+

cell–selected HCT, we analysed this group separately. Table 2
shows probability of 1 year OS predicted by the CIBMTR One Year
Survival Calculator versus observed 1 year OS. We removed 16
patients with predicted 1-year OS at the lower (<38%) and upper
(>87%) extremes of predicted 1 year OS as there were too few
patients within each 5% stratum. Subsequently 454 patients
remained. While the observed survival tended to increase as the
predicted survival increased, the observed survival tended to be
higher than predicted (Table 2, Fig. 1). The observed 1-year Brier
score was 0.188.
In one group of six patients with predicted 1 year OS probability

of 85 ± 2%, observed OS was lower, though not significantly so, at
76% (95% CI 62–93%). We therefore evaluated this group in more
detail: Median age was 38 years (range 21–58). HCT-CI score was 0
in 13 patients (43%), 1–2 in 13 (44%), and 3 in 4 (13%); no patient
in this group had an HCT-CI score > 4. The majority (n= 22, 73%)
were CMV-seronegative. Almost all (n= 29, 97%) had an 8/8-
matched related or unrelated donor; 1 (3%) received a 7/8-
matched unrelated donor graft. This group was notable for
intermediate or high Disease Risk Index (DRI) [2] in 29/30 patients
(97%). The majority (27/30, 90%) had AML or ALL in CR1 or CR2,
and of these, 59% had poor prognostic disease by ELN/NCCN

criteria (n= 12, 44%) or other adverse features such as minimal
residual disease pre-HCT or extramedullary disease (n= 4, 15%).
The most common cause of 1 year mortality in this subset was
relapse, all in patients with acute leukemia.

Unmodified PBSCT
We next evaluated the CIBMTR One Year Survival Calculator
among recipients of unmodified PBSCT (Table 2, Fig. 2). There
were a total of 179 patients in this group, from which we again
removed those at the lower (<28%, n= 8) and upper (>77%,
n= 8) extremes of predicted OS. For the remaining 163 patients,
estimated 1 year OS tended to increase with that predicted by the
CIBMTR One Year Survival Calculator, though there was some
deviation when the predicted survival was 0.35–0.40 with higher
than predicted survival observed (Table 2, Fig. 2). The observed
1-year Brier score was 0.230.
While too few to be included in the figures, there were six

patients who had 25% ± 2% predicted likelihood of survival. Of
these 6 patients, 5 survived to 1 year, but only 1 survived to the
2-year mark. Median age in this group was 60 years (range 33–66).
Median KPS was 70 (range 50–80), and all patients had HCT-CI
scores ≥3 (range 3–8). Five patients were CMV-seropositive. All 6
had acute leukemia (AML in 5, ALL in 1) with relapsed/refractory
disease without remission prior to HCT. Three received ablative
conditioning (TBI 1375 cGy, thiotepa, cyclophosphamide in 1;
busulfan and fludarabine in 2), and the other three received
fludarabine and melphalan. Two patients received grafts from
matched sibling donors, in both cases age >60, and the remaining
patients from <8/8-matched unrelated donors.
An additional two patients had still lower predicted 1 year OS,

<20%. Both underwent transplant for refractory AML from an 8/8-
matched donor. Patients were 55 and 67 years of age, with KPS of
70, and HCT-CI score 7–8. Both were CMV seropositive. One
received ablative conditioning with busulfan and melphalan; the
other received fludarabine and melphalan. Neither survived to
1 year post-HCT. Among all eight of these patients with 25%
likelihood of 1 year survival or lower, two were treated on clinical
trials. Cause of death was relapse in two patients, GvHD in two
patients, infection in one patient, GI bleed in one patient, and
unknown (without relapse) in one patient.

AML
As the majority of patients underwent HCT for AML (n= 380), we
also analyzed these patients in isolation regardless of graft
manipulation or other characteristics (Table 3; Fig. 3). For this
cohort, the 1-year Brier score was 0.197. One group had 1 year OS
lower than predicted (predicted: 50% ± 2%; observed: 28% [13,
73%]), though this was not statistically significant. Detailed
characteristics of this group, as well as those groups with
predicted 1 year OS one stratum above and below, are in Table 4.
Among these 18 patients, 11 underwent CD34+ cell–selected
PBSCT (all in CR1 or CR2), and the remaining 7 received
unmodified grafts (4 in CR1 or CR2; the other 3 with refractory
disease). There were seven relapses within 1 year of transplant,
three after CD34+ cell–selected and three after unmodified HCT.
Relapse occurred at a median of 103 days post-transplant (range,
33–190); all seven relapsed patients died before the 1-year mark.
No other single cause predominated among the other six deaths
in this group.

DISCUSSION
In the first analysis of its kind, we demonstrated that the CIBMTR
One Year Survival Calculator could feasibly be applied to
multipatient samples and could serve as a unique tool for
transplant centers. The CIBMTR One Year Survival Calculator
generally predicted the trend of 1 year prognosis, with the mean
deviation from the predicted values of between 0.08 and 0.09
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Table 1. Patient and transplant characteristics. All variables included in the CIBMTR One Year Survival Outcomes Calculator at the time of analysis in
October 2016 are provided.

Characteristic, n (%) All CD34+ cell selected Unmodified

Total patients 649 (100) 470 (72) 179 (28)

Age range, years

10–19 3 (<1) 2 (<1) 1 (1)

20–29 45 (7) 32 (7) 13 (7)

30–39 67 (10) 37 (8) 30 (17)

40–49 128 (20) 92 (20) 36 (20)

50–59 174 (27) 140 (30) 34 (19)

60–64 106 (16) 81 (17) 25 (14)

65–69 99 (15) 74 (16) 25 (14)

70+ 17 (3) 12 (3) 15 (8)

Sex

Male 367 (57) 255 (54) 112 (63)

Female 282 (43) 215 (46) 67 (37)

Race

Caucasian 542 (84) 394 (84) 148 (83)

Hispanic 32 (5) 28 (6) 4 (2)

Black/African American 21 (3) 16 (3) 5 (3)

Asian/Pacific islander 31 (5) 21 (4) 10 (6)

Other/Multiple 1 (<1) 0 1 (1)

Declined/unknown 22 (3) 11 (2) 11 (6)

KPS

10–80 311 (48) 194 (41) 117 (65)

90–100 338 (52) 276 (59) 62 (35)

HCT-CI

0 121 (19) 91 (19) 30 (17)

1 101 (16) 77 (16) 24 (13)

2 94 (14) 77 (16) 17 (9)

3 143 (22) 102 (22) 41 (23)

4 77 (12) 51 (11) 26 (15)

5+ 113 (17) 72 (15) 41 (23)

Patient CMV serostatus

Negative 286 (44) 217 (46) 69 (39)

Positive 363 (56) 253 (54) 110 (61)

Disease and stage

AML, CR1 244 (38) 195 (41) 49 (27)

AML, CR2 61 (9) 54 (11) 7 (4)

AML, CR3+/relapse/PIF 77 (12) 14 (3) 63 (35)

ALL, CR1 57 (9) 50 (11) 7 (4)

ALL, CR2 26 (4) 14 (3) 13 (7)

ALL, CR3+/relapse/PIF 18 (3) 2 (<1) 16 (9)

MDS-RA/RARS/RCMD/RCMDRS/del5q 49 (8) 42 (9) 7 (4)

MDS-RAEB1/RAEB2/CMML 115 (18) 96 (20) 19 (11)

MDS-Other 3 (<1) 3 (<1) 0

Prior autologous SCT 22 (3) 13 (3) 9 (5)

Donor

HLA-matched sibling 258 (40 176 (37) 82 (46)

Syngeneic twin 4 (1) 1 (<1) 3 (2)

Other HLA-matched related donor 1 (<1) 0 1 (1)

1 HLA-mismatch related donor 9 (1) 8 (2) 1 (1)

8/8 HLA-matched unrelated donor 284 (44) 203 (43) 81 (45)
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with, in general, higher rates of observed OS than predicted.
During this time interval, this center’s survival rate was designated
as “above expected” in the Center-Specific Survival Analysis that
generated the regression model used for the CIBMTR One Year
Survival Calculator, so this degree of deviation could be due to a
center effect, or possible unmeasured confounders. The general
agreement between the predicted and observed rates was high,

however. This was seen both in a relatively homogeneous cohort
of myeloablative CD34+ cell–selected PBSCT, in which the
majority of recipients entered the transplant procedure with
acute leukemia in CR, and in more heterogeneous groups of
patients undergoing HCT for AML and those undergoing
unmodified HCT across a spectrum of disease states and
conditioning regimen intensities. Among more heterogenous
populations, there was a broader range of predicted OS, and
smaller numbers within each stratum did compromise precision.
Expansion of this analysis to larger cohorts will be important to
determine whether the trends we noted are significant.
Discordant results in some strata compelled us to investigate

our institutional outcomes in focused and granular fashion. In this
single-center cohort, for instance, CD34+ cell–selected PBSCT was
associated with 1 year OS generally comparable to that predicted
by registry data with higher predicted survival corresponding to
higher observed survival, though some deviation was observed:
Notably, in a small cohort whose predicted 1-year OS was very
high, 85 ± 2%, we observed a possible trend toward lower survival

Table 1. continued

Characteristic, n (%) All CD34+ cell selected Unmodified

7/8 HLA-matched unrelated donor 93 (14) 82 (17) 11 (6)

Donor/patient sex

Male/male 234 (36) 165 (35) 69 (39)

Female/female 122 (19) 91 (19) 31 (17)

Female/male 133 (20) 90 (19) 43 (24)

Male/female 160 (25) 124 (26) 36 (20)

Donor agea

18–29 159 (42) 118 (41) 41 (45)

30–39 126 (33) 99 (35) 27 (29)

40–49 73 (19) 54 (19) 19 (21)

50–61 19 (5) 14 (5) 5 (5)
aAmong the 377 unrelated donor transplants only. This version of the CIBMTR Calculator did not account for related donor age.

Table 2. One year overall survival predicted by the CIBMTR One Year
Survival Outcomes Calculator and observed 1 year overall survival in
recipients of first allogeneic PBSCT from 8/8- or 7/8-matched donors
for AML, MDS, or ALL from 2000 to 2015.

1 year OS predicted by
CIBMTR Calculator, %

n (%) Observed 1 year OS,
% (95% CI)

CD34+ cell–selected HCT (n= 470)

<38 8 (1)

40 ± 2 11 (2) 55 (32, 94)

45 ± 2 11 (2) 55 (32, 94)

50 ± 2 20 (4) 55 (37, 82)

55 ± 2 36 (8) 64 (50, 82)

60 ± 2 60 (13) 72 (61, 84)

65 ± 2 71 (15) 80 (72, 90)

70 ± 2 74 (16) 78 (69, 88)

75 ± 2 79 (17) 80 (71, 89)

80 ± 2 62 (13) 84 (75, 93)

85 ± 2 30 (6) 76 (62, 93)

>87 8 (2)

Unmodified HCT (n= 179)

<28 8 (4)

30 ± 2 14 (8) 36 (18, 72)

35 ± 2 20 (11) 50 (32, 78)

40 ± 2 21 (12) 48 (30, 75)

45 ± 2 26 (15) 54 (38, 77)

50 ± 2 17 (9) 41 (23, 73)

55 ± 2 11 (6) 55 (32, 94)

60 ± 2 12 (7) 58 (36, 94)

65 ± 2 16 (9) 69 (49, 96)

70 ± 2 15 (8) 100

75 ± 2 11 (6) 73 (51, 100)

>77 8 (4)

0.0
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Fig. 1 Predicted versus observed survival after CD34+-
selected PBSCT. Comparison of 1 year overall survival predicted
by the CIBMTR Calculator with observed 1 year OS in recipients of
CD34+ cell–selected PBSCT from 8/8- or 7/8-matched donors for
AML, MDS, or ALL from 2000 to 2015. Numerals indicate the number
of patients in each group. Vertical bars indicate 95% confidence
intervals.
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at our center. Further investigation of this cohort revealed a
relatively high proportion of patients with markers of aggressive
disease biology not included in the CIBMTR One Year Survival
Calculator estimates at the time of this analysis, such as
cytogenetic profile (since added to the Calculator), genomic
features, and minimal residual disease status, all of which might
allow for further refinement of survival prediction. We thereby
found that, in this way, the CIBMTR One Year Survival Calculator
could pave the way for individual center observations to reflect
back on registry data collection and highlight areas of unmet need
for future data capture.
We closely evaluated patients with AML with predicted 1-year

survival of 50%, whose observed OS (give number) appeared to be
an outlier. Although the sample size was relatively small for this
group, we did note that this group appeared enriched for less fit

patients, with 78% entering transplant with KPS < 90 and 89%
with HCT-CI score ≥3. At the same time, more than 80% of patients
in this group received ablative conditioning, many with CD34+

cell–selected HCT. If similar results are found on follow-up
analyses with larger samples, it may warrant changes in practice
at our center—in this case, specifically at our center, a
reconsideration of our criteria for myeloablative conditioning,
including in the CD34+-selected setting; this is especially true in
light of findings from BMT CTN 1301 (NCT02345850), a
randomized trial comparing CD34+ selection with post-
transplant cyclophosphamide and tacrolimus/methotrexate for
GvHD prophylaxis, which showed increased NRM and reduced OS
among recipients of CD34+-selected HCT [7]. Ultimately, even in
cases where observed OS does not differ significantly from what
the CIBMTR One Year Survival Calculator predicts, assessments of
this kind can encourage centers to remain vigilant for needed
practice changes before such trends become magnified.
The CIBMTR One Year Survival Calculator also allowed us to

reflect on unmet clinical and research needs. Several patients for
whom registry data predicted 1 year survival likelihood ≤25%
underwent HCT during the period we reviewed, with most
surviving to 1 year. However, outcomes for these patients at
2 years were extremely poor. Such estimates are invaluable for
clinical decision-making and counseling with patients at high risk
of mortality. Moreover, our finding that only 25% of those patients
with the poorest prognosis received transplant on research
protocols called attention to a gap in our research portfolio.
Moving forward, the CIBMTR One Year Survival Calculator could be
utilized as a triage tool to identify patients who would be best
served by clinical trials, such as investigations of innovative
approaches to reduce relapse and toxicity risk or novel cell-based
therapies. In turn, Calculator-derived OS predictions could
foreseeably serve as novel clinical trial benchmarks in themselves.
We acknowledge the limitations of our analysis. First, it was

retrospective in nature and applied a single year’s Calculator
predictions, according to the 2016 version of the calculator, across
a patient cohort that spanned 15 years. The inclusion of
transplants from such a broad time period, while necessary to
achieve a sample of sufficient size, likely underestimated the effect
of enhanced supportive care and practice since 2000 [8], as well as
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Fig. 2 Predicted versus observed survival after unmodified
PBSCT. Comparison of 1 year overall survival predicted by the
CIBMTR Calculator with observed 1 year OS in recipients of
unmodified PBSCT from 8/8- or 7/8-matched donors for AML, MDS,
or ALL from 2000 to 2015. Numerals indicate the number of patients
in each group. Vertical bars indicate 95% confidence intervals.

Table 3. One year overall survival predicted by the CIBMTR One Year
Survival Outcomes Calculator versus observed 1 year overall survival
in recipients of first allogeneic PBSCT for AML from 2000 to 2015.

1 year OS predicted by
CIBMTR Calculator, %

n (%) Observed 1 year OS,
% (95% CI)

<28 10 (2)

30 ± 2 11 (3) 45 (24, 87)

35 ± 2 12 (3) 42 (21, 78)

40 ± 2 18 (5) 50 (32, 75)

45 ± 2 22 (6) 55 (37, 77)

50 ± 2 18 (5) 28 (13, 73)

55 ± 2 24 (6) 54 (37, 94)

60 ± 2 38 (10) 66 (52, 94)

65 ± 2 47 (12) 79 (68, 96)

70 ± 2 55 (14) 82 (72, 93)

75 ± 2 59 (15) 78 (68, 99)

80 ± 2 44 (11) 89 (80, 99)

85 ± 2 18 (5) 83 (68, 100)

>87 4 (1)
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Fig. 3 Predicted versus observed survival after allogeneic PBSCT
for AML. Comparison of 1 year overall survival predicted by the
CIBMTR Calculator with observed 1 year OS in recipients of PBSCT
from 8/8- or 7/8-matched donors for AML from 2000 to 2015.
Numerals indicate the number of patients in each group. Vertical
bars indicate 95% confidence intervals.
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advances in salvage therapy that may prolong survival even in
patients who relapse early after allograft. Prospective collection of
CIBMTR One Year Survival Calculator predictions would circum-
vent this limitation and strengthen future analyses, as would
regularly updated analyses as the Calculator is updated annually.
Other prognostic models such as the HCT-CI and DRI have been
well validated in large cohorts, and new models such as the
Simplified Comorbidity Index and the Disease Risk Stratification
System, respectively, continue building on those earlier instru-
ments to hone their predictions and align with more contempor-
ary data [9, 10]. Forming a unique complement to such tools, the
CIBMTR One Year Survival Calculator similarly mirrors ongoing
improvements in transplant outcomes and modifications to
variables of interest but, also, evolves perpetually over time.
In addition, while the application of the CIBMTR One Year

Survival Calculator on the scale of this analysis was feasible,
application to larger sample sizes would certainly be more
onerous, though still possible, as the CIBMTR publishes all
necessary coefficients as well as center-specific analysis metho-
dology. Future directions for centers could also include analyses
using the CIBMTR One Year Survival Calculator alongside other
innovative models, such as machine learning techniques that
incorporate the relative contribution of patient variables as well as
interactions among them [11] and multistate models that
encompass additional clinical outcomes such as relapse status

Table 4. Characteristics of patients with AML undergoing first
allogeneic HCT with PBSCT from 8/8- or 7/8-matched donors from
2000 to 2015, with 1 year overall survival of 45–55% predicted by the
CIBMTR One Year Survival Outcomes Calculator.

Characteristic 1 year OS predicted by CIBMTR
Calculator, %

45 ± 2 50 ± 2 55 ± 2

Total patients 22 18 24

Age, median (range),
years

49 (32–70) 64 (39–78) 64 (38–73)

Age range, years

10–19 0 0 0

20–29 0 0 0

30–39 2 (9) 1 (6) 1 (4)

40–49 11 (50) 2 (11) 2 (8)

50–59 4 (18) 3 (17) 6 (25)

60–64 2 (9) 5 (28) 4 (17)

65–69 1 (5) 4 (22) 5 (21)

70+ 2 (9) 3 (17) 6 (25)

Sex, n (%)

Male 13 (59) 9 (50) 15 (63)

Female 9 (41) 9 (50) 9 (38)

Race, n (%)

Caucasian 17 (77) 17 (94) 20 (83)

Hispanic 0 0 0

Black/African
American

2 (9) 1 (6) 1 (4)

Asian/Pacific islander 2 (9) 0 1 (4)

Declined/unknown 1 (5) 0 2 (8)

KPS, n (%)

10–80 15 (68) 14 (78) 13 (54)

90–100 7 (32) 4 (22) 11 (46)

HCT-CI, n (%)

0 2 (9) 0 3 (13)

1 5 (23) 1 (6) 3 (13)

2 2 (9) 1 (6) 1 (4)

3 3 (14) 3 (17) 5 (21)

4 4 (18) 4 (22) 3 (13)

5+ 6 (27) 9 (50) 9 (38)

Patient CMV serostatus, n (%)

Negative 6 (27) 3 (17) 9 (38)

Positive 16 (73) 15 (83) 15 (63)

Disease and stage, n (%)

CR1 5 (23) 10 (56) 16 (67)

CR2 3 (14) 5 (28) 2 (8)

CR3+/relapse/PIF 14 (64) 3 (17) 5 (21)

Prior autologous SCT,
n (%)

1 (5) 1 (6) 0

Donor, n (%)

Matched sibling 7 (32) 5 (28) 8 (25)

Syngeneic twin 0 0 0

Other matched
related donor

0 1 (6) 0

1 mismatch related
donor

0 0 0

Table 4. continued

Characteristic 1 year OS predicted by CIBMTR
Calculator, %

45 ± 2 50 ± 2 55 ± 2

8/8 unrelated donor 10 (45) 9 (50) 13 (54)

7/8 unrelated donor 5 (23) 3 (17) 3 (13)

Donor/patient sex, n (%)

Male/male 10 (45) 7 (39) 12 (50)

Female/female 9 (41) 3 (17) 3 (13)

Female/male 1 (5) 2 (11) 5 (21)

Male/female 2 (9) 6 (33) 4 (17)

Donor age, n (%)a

18–29 6 (40) 6 (33) 10 (63)

30–39 8 (53) 3 (17) 6 (38)

40–49 1 (7) 2 (11) 0

50–61 0 1 (6) 0

Graft manipulation, n (%)

None 16 (73) 7 (39) 6 (25)

CD34+ cell selection 6 (27) 11 (61) 18 (75)

Conditioning intensity, n (%)

Myeloablative 17 (77) 15 (83) 20 (83)

Reduced intensity/
nonmyeloablative

5 (23) 3 (17) 4 (17)

Total deaths within 1
year of HCT, n

10 13 11

Causes of death, n (%)

Relapse 4 (40) 7 (54) 4 (36)

GvHD 1 (10) 1 (8) 1 (9)

Infection 1 (10) 1 (8) 5 (45)

Graft failure 0 1 (8) 0

Organ failure 2 (20) 2 (15) 1 (9)

Other/unknown 0 1 (8) 0
aAmong unrelated donor transplants only.
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and GvHD [12, 13]. It should also be noted that the CIBMTR center-
specific survival analysis, which forms the basis of the One Year
Survival Calculator’s estimates, is intended to compare centers’
observed performance to what is predicted and not for
prognostication; thus variables that may inform outcome, such
as conditioning regimen and GvHD prevention method, are not
included, which may affect the accuracy of predictions.
In summary, the CIBMTR One Year Survival Calculator has

myriad potential applications in the clinic and beyond. Our
analysis documents its utility in estimating prognosis in a reliable
way that can be used for clinical decision making in specific
patient cohorts. The Calculator also deftly elucidated areas where
there is room to improve. The Calculator can serve as means of
efficient, continuous self-assessment by transplant centers to
guide quality improvement, programmatic development, and
research efforts.
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