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ABSTRACT

Background Allogeneic hematopoietic stem-cell transplantation (aHscT) is associated with significant morbidity
and mortality, but it can cure carefully selected patients with acute myeloid leukemia (aAML) in second remission
(cr2). In a cohort of patients with AML who underwent aHscT in cr2, we determined the pre-transplant factors that
predicted for overall survival (0s), relapse, and non-relapse mortality. We also sought to validate the prognostic risk
groups derived by Michelis and colleagues in this independent population.

Methods In aretrospective chart review, we obtained data for 55 consecutive patients who underwent anscr for
AML in cr2. Hazard ratios were used to describe the independent effects of pre-transplant variables on outcome,
and Kaplan-Meier curves were used to assess outcomes in the three prognostic groups identified by Michelis and
colleagues.

Results At 1, 3, and 5 years post-transplant, os was 60%, 45.5%, and 37.5% respectively. Statistically significant
differences in os, relapse mortality, and non-relapse mortality were not identified between the prognostic risk groups
identified by Michelis and colleagues. Women were less likely than men to relapse, and a modified European Society
for Blood and Marrow Transplantation (meBMT) score of 3 or less was associated with alower non-relapse mortality.

Conclusions The 37.5% 5-year os in this cohort suggests that, compared with other options, auscr offers patients
with AMLin cr2 abetter chance of cure. Our study supports the use of the meBmT score to predict non-relapse mortality
in this population.
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INTRODUCTION

Acute myeloid leukemia (AmL) is the most common form
ofacuteleukemiain adults, median age at diagnosis being
65-70 years'*. Without treatment, amL is typically fatal
within weeks to months?3.

The goal of aAmML therapyis to achieve and sustain remis-
sion, and treatment conventionally consists of two phases.
In the first phase, the goal is to induce remission with
conventional-dose chemotherapy; in the second phase, the
goals are to prolong the remission and prevent relapse®>9.
Options for the second phase of therapy include intensive
consolidation chemotherapy, autologous hematopoietic
stem-cell transplantation or allogeneic hematopoietic

stem-cell transplantation (arsct)®8. The best consolidation
for a specific patient remains controversial and depends
on various patient- and disease-related factors, including
cytogenetic abnormalities, patient age, comorbidities, and
patientwishes’. A graft-versus-leukemia effect gives anscr
superior anti-leukemic activity, with a greater chance of
maintaining remission than is achieved with consolida-
tion chemotherapy®?. However, its benefit is limited by
greater treatment-related mortality, which can be as high
as 20%-30%, and the morbidity and mortality associated
with graft-versus-host disease (GvuDp)&810-12,

Patients with AML can generally be divided into three
prognostic groups based on cytogenetics: favourable, inter-
mediate, and adverse risk®>"1314, Although the cytogenetic
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risk group predicts the likelihood of prolonged remission
after consolidation therapy, treatment-related mortalityis
relatively uniform across all cytogenetic risk groups”!>-17,
Because patients without favourable-risk cytogenetics
experience lesser survival with consolidation chemo-
therapy, auscris usually recommended for patients in the
adverse prognostic group and sometimes for those in the
intermediate prognostic group because the anti-leukemic
effect of anscr generally outweighs the risks and mortality
associated with the treatment and is more likely to achieve
a favourable result in those patient groups®-810,17-20,

Another prognostically important factor in patients
with AML is age. Altered disease biology and adverse
prognostic cytogenetics are more frequently associated
with increased age, and older adults are often ineligible
for the intensive myeloablative conditioning chemo-
therapy required for anscr. Generally, they have more
comorbidities that can preclude them from tolerating
the intense therapies given to younger patients*%21,22,
However, reduced-intensity conditioning (ric) transplant
regimens have allowed for more elderly patients to be-
come eligible for arsct®2123, Because Ric transplantation
is associated with lesser initial transplant-related mor-
bidity and mortality, it can also be more easily tolerated
by people with comorbidities; such transplants particu-
larly rely on the graft-versus-leukemia effect of ausct to
maintain remission®12:21,

Even when a second complete remission (CR2) in AMLis
obtained, its duration is often shorter than that for the first
complete remission (cr1), and overall survival (0s) rates
are quite low—in the range of 11%-19% at 5 years?%15-17.24,
Because the chance of relapsing after consolidation
chemotherapy is high—of patients who did not undergo
transplantation in cr1in three Medical Research Council
trials, more than 30% relapsed'®—and because anscr af-
ter relapse is the only treatment that can potentially cure
a patient with am12%25-27, the classification of relapsed
patients into risk groups to predict outcome after anscr
would be useful. Several patient characteristics such as
age, cytogenetics at diagnosis, length of cri, presence and
extent of comorbidities, and whether the donor is related
or unrelated to the recipient have been shown to influence
survival in aHscr patients after relapse”% 14172528,

A number of studies have described prognostically
significant categories meant to determine which patients
will benefit most from aHscT in cr2; those studies include
a large single-centre retrospective cohort study from the
Princess Margaret Hospital in Toronto by Michelis et al. and
a German study investigating the prognostic implications
of a modified European Society for Blood and Marrow
Transplantation (mesmT) risk score!”2%27.29,30,

For patients with AML in cr2, Michelis et al.?® assessed
the influence of several pre-transplant variables on os, re-
lapse rate, and non-relapse mortality. Those investigators
used a multivariable analysis to identify three prognosti-
callysignificant categories including patient age, duration
of first remission, and score on the hematopoietic cell
transplantation—specific comorbidity index (HcT-c1)?8. The
tool is attractive because it is simple to use and combines
severalreadily available prognostic factors into a prognos-
tic model (Table 1).

TABLE I The three prognostic risk groups defined by Michelis et al.?®

Risk group Age Duration of first remission ~ HCT-CI
(years) (months) score
Favorable <55 =6 <3
Intermediate <55 >6 >3
Poor >55 >6 Any
Poor <55 <6 Any
Poor >55 <6 Any

HCT-CI = hematopoietic cell transplantation—specific comorbidity
index.

We analyzed outcomes in a cohort of patients under-
going transplantation at a single centre to determine
whether the prognostically significant categories derived
from the Michelis er al.?® study apply to an independent
group of patients with AML in cr2, and we assessed other
patient characteristics to determine which pre-transplant
factors predicted os, relapserate, and non-relapse mortality
after ausct in our AML cohort in cr2.

METHODS

Patients

The transplantation database in Halifax, Nova Scotia, was
reviewed to identify patients with de novo or secondary AmL
in cr2 who had undergone a first ansct from a matched
related or unrelated donor (10/10 or 6/6 match, or 9/10 or
5/6 mismatch) between 1992 and 2013. Patients had to have
been between 17 and 65 years of age at transplantation and
to have received a myeloablative or ric regimen. After ex-
cluding patients who had received a syngeneic transplant,
a cord blood transplant, a haploidentical transplant, or in
vitroT-cell depletion, 55 patients were identified. Although
the Michelis et al.?? study included patients up to the age of
70years, patients over the age of 65 years were notincluded
in the study because the upper age limit for anscr at our
centre is 65. All patients had consented to the use of their
disease and transplant-related information for research
purposes. The study protocol was approved by the research
ethics board at the Capital District Health Authority.

Data

In a retrospective chart review, the following patient
and disease characteristics were obtained: patient age at
transplantation, sex, date of initial AmML diagnosis, date of
achievement of first remission, date of relapse before blood
and marrow transplantation, date of blood and marrow
transplantation, cytogenetic risk group at diagnosis and
at relapse, conditioning regimen, primary induction suc-
cess, presence of pre-existing myelodysplastic syndrome,
related or unrelated donor, age of donor, human leucocyte
antigen match characteristics, cytomegalovirus serostatus
of patient and donor, blood type of patient and donor, co-
morbidities and laboratory values to calculate the HcT-CI
score?8, and remaining parameters to calculate the mesmT
risk score3?. These post-transplant variables and outcomes
were also recorded: GvHD prophylaxis, development of
acute GvHD or chronic vHD and grade, date of last
follow-up or death, and cause of death (if applicable).
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Data were obtained from the hospital electronic
medicalrecords system (Horizon Patient Folder: McKesson,
San Francisco, CA, U.S.A.), hospital paper records,
and the OneMatch program operated by Canadian
Blood Services.

Definitions of Clinical Parameters

Second complete remission, incomplete second remission,
and relapse were defined as they were in the Michelis et
al. study?%3%,

Conditioning Chemotherapy Used for Myeloablative
and RIC Regimens

Patients received conditioning treatments for anscr ac-
cording to protocols used by the Division of Hematology,
Department of Medicine, at Capital Health in Halifax,
Nova Scotia:

Busulfan and cyclophosphamide conditioning con-
sisted of oral busulfan 1 mg/kg every 6 hours for 16
doses, starting at 06h00 on day -7 and ending at 24h00
onday—-4, and intravenous cyclophosphamide 60 mg/
kg daily on days -3 and -2, with stem-cell infusion at
least 48 hours after completion of chemotherapy.
Cyclophosphamide and fractionated total body irra-
diation (frB1) conditioning consisted of intravenous
cyclophosphamide 60 mg/kg daily on days -4 and
-3; fTBI on days -2, -1, and 0 (6 fractions of 200 cGy
each, midplane, for 1200 cGy total). Bone marrow or
peripheral blood was infused after the last fraction of
radiation.

Reduced-intensity conditioning anscT entailed
intravenous cyclophosphamide 300 mg/m? daily,
day-7to day-3inclusive, and intravenous fludarabine
30 mg/m? daily, day -7 to day -3 inclusive. Stem-cell
infusion occurred at least 72 hours after completion
of chemotherapy.

One patient received intravenous etoposide (60 mg/
kg) and frB1because an anthracycline-induced cardiomyo-
pathy precluded the use of cyclophosphamide.

GVHD Prophylaxis

Patients who underwent a myeloablative ausct received
cyclosporine startingon day-2 (6.25 mg/kgorally every 12
hours, or oral dose/2.5 intravenously over 4 hours every 12
hours) and intravenous methotrexate (15 mg/m? on day 1
and 10 mg/m? on days +3, +6, and +11) as GvHD prophy-
laxis. Patients who underwent a non-myeloablative ausct
received oral tacrolimus 3 mg twice daily starting on day—7,
adjusted to maintain trough tacrolimus levels between
5 pmol/Land 15 pmol/L, with taper to start at day +50, and
oral mycophenolate mofetil (CellCept: Genentech, South
San Francisco, CA, U.S.A.) 1000 mg twice daily starting on
day +1 and stopping on day +50 (started at least 24 hours
after the last stem-cell infusion). One patient who received
amyeloablative auscT was switched from cyclosporine to
tacrolimus on day +3 because of a reaction to cyclospo-
rine. Acute GvaD was graded according to established
criteria®?, and chronic GvaD was graded as either limited
or extensive33.

Statistical Analysis

Categorical variables are summarized as counts and per-
centages, and continuous variables are summarized as
medians and ranges. The os, relapse rate, and non-relapse
mortality were measured from the date of anscr until the
event date (death, relapse, or last follow-up). The HcT-C1?8
and mesmT3? scores were calculated before transplantation.

Patients were grouped into the three risk categories
described by Michelis et al.?°. Patients who were less than
55 years of age and whose duration of first remission was
at least 6 months fell into the favourable-risk group if their
HcT-c1score was 3 or less; they fell into the intermediate-risk
group of their HCT-c1score was greater than 3. Patients who
were more than 55 years of age or whose duration of first
remission was less than 6 months (or both) fell into the
poor-risk group regardless of HCT-cI score.

Survival was calculated using the Kaplan-Meier method,
and the log-rank test was used to compare variables of
interest. Cox proportional hazards regression was used
to assess the independent effect of possible predictors of
os, relapse, and non-relapse mortality. Assumptions of
proportionality were tested using the log-minus-log plot
and were met. All analyses were conducted using the SAS
software application (version 9.4: SAS Institute, Cary, NC,
U.S.A)). Two-sided p values were calculated, and p < 0.05
was considered statistically significant.

RESULTS

Patient Characteristics

The 55 consecutive patients with AML who were trans-
planted in cr2 between June 1992 and May 2013 had a
median age of 48 years (range: 17-64 years), and 30 of
them (54.5%) were men. The median duration of cr1 was
12 months (range: 1-64 months). In 5 patients (9.1%), AML
had developed from a pre-existing myelodysplastic syn-
drome; 4 patients (7.3%) experienced primary induction
failure—that is, they required more than 1 induction
chemotherapy regimen to achieve cri. The cytogenetic
risk profile at diagnosis was favourable in 12 patients
(21.8%), intermediate in 33 (60%), poor in 3 (5.5%), and
unavailable in 7 (12.7%). Scores on the HcT-CI ranged
from 0 to 8, with amedian score of 3. Scores on the meBmT
ranged from 2 to 5, with a median score of 3.

Transplant and Donor Characteristics

Myeloablative conditioning chemotherapy was given to
20 patients (36.4%) with fTB1 and to 19 patients (34.5%)
without fTBI; 16 patients (29.1%) received ric. In 28 pa-
tients (50.9%), the ansct donation came from a sibling; in
26 (47.3%), it came from a matched unrelated individual;
and in 1 (1.8%), it came from a related non-sibling donor
(a double cousin). For 49 patients (89.1%), the ausct graft
came from a completely matched donor (6/6 or 10/10); for 6
patients (10.9%), the graft came froma5/6 or 9/10 matched
donor. For 34 of the recipient—donor pairs (61.8%), an ABO
blood group match was attained; 12 pairs (21.8%) had a
minor ABO mismatch, and 9 pairs (16.4%) had amajor ABO
mismatch. In 26 patients (47.3%), arisk for post-transplant
cytomegalovirus infection was present, as defined by the
serostatus of patient and donor. Median donor age was 40
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years (range: 20-69 years). Of the 30 male recipients, 12
(40%) had a female donor.

Post-transplant Events

After anscr, 69.1% of patients were diagnosed with acute
or chronic GvHD. Grade 11-1v acute GvHD was diagnosed in
17 patients (30.9%) and grade 1 acute GvHD in 10 patients
(18.2%); 28 of patients (50.9%) did not have acute GVHD.
Extensive chronic GvaD was diagnosed in 12 patients
(21.8%) and limited chronic vaD in 15 patients (27.3%);
28 patients (50.9%) did not have chronic GvHD.

Outcomes

At1,3,and 5years post-transplantation, os was 60%, 45.5%,
and 37.5% respectively. Of the 36 patients who died after
aHscr, 19 (52.8%) died in relapse. For those 19 patients,
time to relapse ranged from 1.5 months to 22.5 months
(median: 5.6 months). Death from non-relapse causes,
including complications of GvHD, occurred in 17 of the 36
patients (47.2%).

Pre-transplant Characteristics and Outcomes

None of the pre-transplant variables examined were
significantly associated with increased os (Table 11). The
only variable significantly associated with a lower relapse
rate was female sex (p = 0.04); no other pre-transplant
variable was significantly associated with the relapse rate
(Table 11). The only variable found to be significantly
associated with non-relapse mortality was a mesMT score
of 3 orless (p=0.049, Table 1v).

Prognostic Groups

After patients were divided into the three risk groups
defined by Michelis et al.?%, the favourable-risk group
included 25 patients (CR1> 6 months, age < 55 years, HCT-
c1 score < 3), the intermediate-risk group included 20
patients (cr1> 6 months, age < 55, HCT-cI score > 3), and
the poor-risk group included 10 patients (cr1 < 6 months
or age > 55, or both).

In adeparture from the Michelis et al. study, in which
asignificant (p=0.0001) differencein os based onlog-rank
statistics was seen between the groups, our analysis did
not reveal any statistically significant differences in os
(p = 0.85, Figure 1), although at 5 years, 5 of 25 patients
in the favourable-risk group and 4 of 20 patients in the
intermediate-risk group were still alive (20% in both
groups). In the poor-risk group, only 1 of the 10 patients was
still alive (10%). Similar analyses revealed no significant
differences either in relapse mortality (p = 0.92, Figure 2)
or in non-relapse mortality (p=0.46, Figure 3) between the
three prognostic groups.

DISCUSSION

For patients with relapsed amL, aHscT is the only cur-
rent treatment that offers the possibility of cure!”2%.25-27,
Unfortunately, auscr is associated with high treatment-
related morbidity and mortality®®10-12 and investi-
gational treatments or palliation are sometimes more
appropriate options for certain patients. The 5-year
post-transplantation os of 37.5% in this cohort is

TABLE Il Univariate analysis of the effect of pre-transplantation vari-
ables on overall survival

Variable HR 95% CI  pValue

Sex

Men 1

Women 0.6 03to1.19 0.14
Duration of first remission

<6 Months 1

>6 Months 0.88 0.38t02.04 0.77
Patient age group

<55 Years 1

>55 Years 0.71 0.32to1.55 0.39
Cytogenetic risk category

Favourable 1.05 0.48t02.29 0.91

Intermediate or poor 1
Post myelodysplastic syndrome

No 1

Yes 0.67 0.2t02.24 0.52
Primary induction failure

No 1

Yes 045 0.1t01.92 0.28
Regimen

Myeloablative conditioning and

total body irradiation 11 04710258 0.83

Myeloablative conditioning 091 04t02.06 0.83
Reduced-intensity conditioning 1

Donor type
Matched unrelated donor 1

Related (sibling or non-sibling) 0.84 0.43to1.65 0.61
Human leukocyte antigen

Match 1.31 0.46t03.77 0.62

Mismatch 1
Blood type match

Match 1

Minor mismatch 1 0.46t0 2.2 1

Major mismatch 0.8 03t02.12 0.65
Cytomegalovirus risk

No 1

Yes 0.57 0.29to1.14 0.11
HCT-Cl score

<3 1

>3 1.4 0.73t02.7 0.31
Female donor, male recipient

No 1

Yes 1.36 0.63t02.92 043
Age of donor

<40 Years 1

>40 Years 0.6 029to1.21 0.15
mEBMT score

<3 1

>3 1.74 089t03.4 0.11

HR = hazard ratio; Cl = confidence interval; HCT-CI = hematopoietic
cell transplantation—specific comorbidity index; mEBMT = modified
European Society for Blood and Marrow Transplantation.
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TABLE 11l Univariate analysis of the effect of pre-transplantation
variables on relapse rate

TABLE IV Univariate analysis of the effect of pre-transplantation
variables on non-relapse mortality

Variable HR 95% ClI  p Value Variable HR 95% ClI  pValue

Sex Sex

Men 1 Male 1

Women 0.34 0.12t00.93 0.04 Female 096 0.37to2.51 0.94
Duration of first remission Duration of first remission

<6 Months 1 <6 Months 1

>6 Months 0.74 0.25t02.22 0.59 >6 Months 0.73 023t023 0.59
Patient age group Patient age

<55 Years 1 <55 Years 1

>55 Years 1.13 0.43t02.94 0.81 >55 Years 0.5 0.14t01.77 0.29
Cytogenetic risk category Cytogenetic risk category

Favourable 0.98 0.35t02.71 0.96 Favourable 1.03 031t03.39 0.97

Intermediate or poor 1 Intermediate or poor 1
Post myelodysplastic syndrome Post myelodysplastic syndrome

No 1 No 1

Yes 1.2  028to5.19 0.81 Yes 0.89 0.19t04.13 0.88
Primary induction failure Primary induction failure

No 1 No 1

Yes 171 05t05.83 0.39 Yes NA NA 0.99
Regimen Regimen

Myeloablative conditioning and

total body irradiation 04 012t01.34 014

Myeloablative conditioning 0.65 0.24t01.74 0.39
Reduced-intensity conditioning 1

Donor type
Matched unrelated donor 1

Related (sibling or non-sibling) 1.57 0.62t03.93 0.34
Human leukocyte antigen

Match 299 0.4t02232 0.29

Mismatch 1
Blood type match

Match 1

Minor mismatch 0.8 026t02.42 0.69

Major mismatch 0.5 0.11t02.18 0.35
Cytomegalovirus risk

No 1

Yes 0.77 0.32to1.87 0.56
HCT-Cl score

<3 1

>3 0.98 0.4t02.4 0.97
Female donor, male recipient

No 1

Yes 1.89 0.72t04.97 0.2
Age of donor

<40 Years 1

>40 Years 0.67 0.27to1.68 0.39
mEBMT score

<3 1

>3 099 0.37to2.61 0.98

HR = hazard ratio; Cl = confidence interval; HCT-CI = hematopoietic
cell transplantation—specific comorbidity index; mEBMT = modified
European Society for Blood and Marrow Transplantation.

Myeloablative conditioningand ~ 2.78 0.71t0 10.93 0.14
total body irradiation

Myeloablative conditioning 1.4 035to5.64 0.63
Reduced-intensity conditioning 1

Donor type
Matched unrelated donor 1

Related (sibling or non-sibling) 0.53 0.19to1.45 0.21
Human leukocyte antigen

Match 0.86 0.24to 3.1 0.81

Mismatch 1
Blood type match

Match 1

Minor mismatch 133 0.44t04.08 0.62

Major mismatch 1.05 0.28t03.99 0.94
Cytomegalovirus risk

No 1

Yes 0.44 0.15t01.26 0.13
HCT-Cl score

<3 1

>3 1.93 0.73t05.08 0.18
Female donor, male recipient

No 1

Yes 0.81 0.23t029 0.75
Age of donor

<40 Years 1

>40 Years 0.53 0.18to 1.59 0.26
mEBMT score

<3 1

>3 2.68 1.01to7.16 0.049

HR = hazard ratio; Cl = confidence interval; NA = not applicable;
HCT-CI = hematopoietic cell transplantation—specific comorbidity
index; mEBMT = modified European Society for Blood and Marrow
Transplantation.
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FIGURE 1 Kaplan—-Meier curve for overall survival in patients by
Michelis et al.?? risk category. Favourable = first remission (CR1) of 6
months or more, age less than 55 years, and hematopoietic cell trans-
plantation-specific comorbidity index (HCT-CI) score of 3 or less (n =
25); intermediate = CR1 of 6 months or more, age less than 55 years,
and HCT-CI score greater than 3 (n = 20); poor = CR1 of less than 6
months or age 55 years or more (n = 10), or both.
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FIGURE 2 Kaplan-Meier curve for relapse mortality in patients by
Michelis et al.?? risk category. Favourable = first remission (CR1) of
6 months or more, age less than 55 years, and hematopoietic cell
transplantation—specific comorbidity index (HCT-CI) score of 3 or less
(n = 25); intermediate = CR1 of 6 months or more, age less than 55
years, and HCT-Cl score greater than 3 (n = 20); poor = CR1 of less than
6 months or age 55 years or more (n = 10), or both.

comparable to rates published in other reports!®?® and
further suggests that that, compared with other options,
anscr offers carefully selected patients with AML in cr2 a
better chance of long-term survival.

Our study confirms the usefulness of the meBmT score
in predicting non-relapse mortality in this population (p =
0.049). Because the meBMT score is a pre-transplantation
prognostic indicator, it would also be expected to predict
therelapse rate and 0s3%, but it did not significantly predict
either outcome in our cohort (p =0.98 and p = 0.11 respec-
tively). An explanation for the fact that the likelihood of
relapse was significantly lower for women than for men
(p = 0.04) was not found in the literature, although it has
previously been reported that men receiving ausct dona-
tions from women tend to experience a greater incidence
of GvHD, lesser survival, and a lower relapse rate because
of graft-versus-leukemia effect than do menreceiving their
donation from aman, or women receiving a donation from
a donor or either sex34-36, However, our analyses did not
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FIGURE 3 Kaplan-Meier curve for non-relapse mortality in patients
by Michelis et al.?? risk category. Favourable = first remission (CR1)
of 6 months or more, age less than 55 years, and hematopoietic cell
transplantation—specific comorbidity index (HCT-CI) score of 3 or less
(n = 25); intermediate = CR1 of 6 months or more, age less than 55
years, and HCT-Cl score greater than 3 (n=20); poor = CR1 of less than
6 months or age 55 years or more (n = 10), or both.

reveal asignificant effect on outcomes of amatch consisting
of a female donor and male recipient, and even if such an
effecthad been seen, it would not explain the lower relapse
rate seen in the women in our cohort. This particular
association might have been spurious.

Although a criduration of 6 or more months, a HCT-CI
score of 3 or less, and an age ofless than 55 years were not
associated with improved os in our cohort, we observed a
trend toward improved os with both a cr1 of more than 6
months and a HCT-CI score of 3 or less. Unexpectedly, pa-
tient age less than 55 years at the time of transplantation
was associated with a trend toward decreased o0s. A donor
age of 40 years or more was also associated with a trend
toward improved os. The unexpectedly improved survival
in older patients and donors likely reflects the careful
selection of patients in this age group for transplantation
and the use of ric in those patients. The Michelis et al.
study included patients 65-70 years of age, but patients
older than 65 years have not been considered for anscr
at our centre. Matched related donors tended to be older
than matched unrelated donors, with median ages of 44
years (range: 20-69 years) and 35.5 years (range: 20-55
years) respectively. Aside from the extra time it might
take to arrange an unrelated aHscT, transplants involv-
ing related donors are, compared with those involving
unrelated donors, associated with lower toxicity despite
improvements in matching34.

Ouranalysis islimited by sample size and the fact that
our study included patients undergoing transplantation
over a period of 21 years (because only a small number of
patients who received aHScT at our centre were in cr2). It
would have been interesting to analyze patients based on
the erain which they were transplanted; however, given the
alreadysmall sample size, such an analysis was not feasible.
Despite the long duration of our studyin arapidly evolving
field, we observed no statistically significant association
between year of transplantation and os, relapse rate, or
non-relapse mortality in our cohort.

The favourable-, intermediate-, and poor-risk prognos-
tic groups derived by Michelis et al.?? were not independently

el28

Current Oncology, Vol. 24, No. 2, April 2017 © 2017 Multimed Inc.



STEM-CELL TRANSPLANTATION OUTCOMES IN RELAPSED AML, Frazer et al.

validated in our patient population, likely because of the
relatively small number of patients in our study. Moreover,
some patients were transplanted more recently, and their
follow-up is therefore relatively short [median: 20 months
(range: 0-263 months)]. The prognostic scoring derived by
Michelis et al. uses patient age, duration of first remission,
and HcT-CI score to predict patient outcome after aHscT
for AML in cr2 because those variables all independently
significantly affected patient os in the original publication.
In our cohort, those three variables were notindependently
predictive of 0s, and so it was not unexpected that the multi-
variate analysis also did not yield significant results. Alarge
national study including our data was recently completed to
validate the prognostic categories described by Michelis et
al.?®. That study found, on a national level, that duration of
cr1 and HCT-cI score, but not age, predicts survival for aML
patients transplanted in cr2, and the prognostic groups
were then altered to reflect those findings3”. The larger study
thatincluded our population might be more representative
than the original Michelis et al. cohort and might be useful
to consider when deciding whether a patient with AML in
cr2 should receive aHscT. As more patients in CR2 are trans-
planted at our centre, it might be beneficial to use a larger
sample size in an attempt to validate the new prognostic
groups in our distinct population. The fact that we were
unable to reproduce the original Michelis et al. prognostic
groups?? in our cohort—in addition to the fact that Michelis
et al. had to modify their prognostic groups when looking
at a national population®’—illustrates the observation that
a prognostic score significant in one population might not
apply in all populations.

Nevertheless, having a variety of tools available, such
as the HcT-C1 score?8, the meBMT score®?, and the Michelis
etal. groups®, canaid in decision-making when a clinician
is faced with uncertainty about whether to pursue ansct
in a patient with AML in cr2.

CONCLUSIONS

Our study supports the meBMT score as a useful tool to
predict non-relapse mortality in patients with AML in cr2.
The 37.5% 5-year os in our cohort suggests that auscr is a
reasonable option and therefore worthwhile pursuing in
carefully selected patients. Further work should be done
to determine useful prognostic categories that will help to
guide clinical decision-making about whether to pursue
this treatment in patients with AML in cRr2.
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