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TO THE EDITOR

Several variables have been previously identified as adverse risk
factors for survival after HLA-identical sibling donor allogeneic
stem cell transplantation (SCT). Indeed, advanced phase of
disease is associated with increased relapse rate and death due
to leukemia progression. On the other hand, factors influencing
the incidence and severity of graft-versus-host disease (GvHD),
such as sex mismatch (female donor and male recipient), older
recipient age or positive CMV serology, are related to an
increased transplant-related mortality.1,2 However, it is some-
times difficult to know the real impact of these risk factors on
transplant outcome when considering a single patient, because
favorable and adverse conditions may be present at the same
time. In this work, we present a clinical score for predicting the
survival of allogeneic SCT from HLA-identical sibling donors for
myeloid malignancies on the basis of the evaluation and grading
of risk factors available pretransplant.

We retrospectively analysed the pretransplant data and the
clinical post-transplant outcome for 319 adult patients diag-
nosed of acute myeloid leukemia (AML) (n¼ 150) or CML
(n¼ 169) who received an allogeneic SCT from an HLA-
identical sibling donor from 1991 to 2002, performed in 14
centers. Patients with AML were assigned to the following FAB
groups: M0: 3%; M1: 15%; M2: 24%; M3: 6%; M4: 25%; M5:
18%; M6: 3%; M7: 1%; post-MDS: 5%. The median follow-up

for living patients was 2.8 years (range: 3 months–13 years). All
the patients were older than 15 years and conditioned with
myeloablative regimens.

Patients with AML beyond first complete remission and CML
beyond first chronic phase were considered as with an
advanced phase of disease. We considered sex mismatch as a
female donor and a male recipient. GvHD was diagnosed and
classified according to the Seattle’s criteria. Transplant-related
mortality (TRM) was defined as a death without disease relapse.

Univariate analysis for overall survival (OS) and disease-free
survival (DFS), as well as the actuarial probabilities for grades III–
IV acute GvHD, TRM and relapse were calculated by the Kaplan
and Meier method. Comparison of curves was performed using
the log-rank test. Multivariate analysis for OS was performed
using the stepwise proportional hazard regression model.

The actuarial OS at 8 years was 59.2% for the whole cohort of
patients. The multivariate analysis detected only three indepen-
dent risk factors for poor survival: Age beyond 30 years
(P¼ 0.003, OR: 2.40; 95% CI: 1.34–4.30), advanced phase of
disease (Po0.001, OR: 3.03; 95% CI: 1.92–4.78) and female
donor for a male recipient (P¼ 0.023, OR: 1.71; 95% CI: 1.07–
2.74). Based on the results obtained in the multivariate analysis,
patients were divided in four groups (or scores) depending on
the following criteria: score 1: no risk factors (age o30 years,
early phase of disease and absence of sex mismatch), 58 cases;
score 2: early phase of disease with 1 or 2 risk factors (age 430
years7sex mismatch), 182 cases; score 3: advanced disea-
se7age beyond 30 years or sex mismatch, 54 cases; and score
4: all three risk factors, 22 cases.

Figure 1 shows the actuarial OS and DFS for each score. The
actuarial OS was 94.2, 59.1, 45.7 and 8.3% for patients with
scores 1–4, respectively. These differences were statistically
significant (score 1 vs score 2: Po0.001; score 2 vs score 3:
P¼ 0.001; score 3 vs score 4: P¼ 0.010). Actuarial DFS was
72.9, 51.6, 29.9 and 0% for each group. The comparison
between each score was also statistically significant (score 1 vs
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score 2: P¼ 0.004; score 2 vs score 3: Po0.001; score 3 vs score
4: P¼ 0.063). When considering the TRM probability, there was
a significant increase when comparing patients with score 1
(1.8%) and score 2 (19.5%) (P¼ 0.002) and patients with score 3
(14%) and score 4 (75.7%) (Po0.001). Actuarial probability of
developing grades III–IV acute GvHD was 10.6, 17.4, 22.8 and
33.7% for scores 1–4, respectively. The relapse rate for each
score was 21.3, 34.9, 61.1 and 100%. Figure 2 shows the
actuarial curves for OS and DFS separately for patients with
AML or CML. The differences in OS between scores 1–4
becomes more evident in AML patients: 91.7, 61, 39.3 and
8.3% for scores 1–4 (score 1 vs score 2: P¼ 0.003; score 2 vs
score 3: P¼ 0.016; score 3 vs score 4: P¼ 0.003). DFS was also
clearly influenced by the score in AML patients: 80.7, 56.3, 27.3
and 7.1% for scores 1–4 respectively.

We have identified two previously described risk factors for
acute GvHD (sex mismatch and patient older than 30 years)1,2 as
independent risk factors for OS and DFS, increasing the risk of
transplant-related death. Older age of the patient is also associated
to an increased number of toxic deaths due to the conditioning
regimen. The advanced phase of the disease is the third identified

risk factor associated with a lower survival. Obviously, this is due
to the higher incidence of relapse in these patients. We therefore
developed a scoring system to predict the outcome of the
allogeneic transplantation for a given patient, which may be
useful to offer to the patient a realistic expected survival after SCT.
This approach has been used before to assess the risk of
hematologic malignancies, such as non-Hodgkin’s lymphoma.3

The Chronic Leukemia Working Party of the EBMT published a
similar scoring approach for patients with CML receiving a stem
cell donor.4 They identified the same three pretransplant risk
factors (disease stage, age of the patient and sex combination),
but they added other two variables: donor type (related or
unrelated donor transplant) and time from diagnosis to trans-
plantation (before or after 12 months), identifying seven groups,
with an OS of 72, 70, 62, 48, 40, 18 and 22% for patients with
score 0–6, respectively. More recently, the Acute Leukemia
Working Party of the EBMT published a similar experience when
considering patients with acute lymphoblastic leukemia trans-
planted from an HLA-identical sibling donor.5 For these patients,
three risk factors were considered: patient’s age 435 years old,
first remission achievement with one or more induction courses,
and the male recipient/female donor sex combination.

Our work is the first clinical observation applying a prognostic
score to identify patients with AML who benefit most from
allogeneic hematopoietic stem cell transplantation.

Obviously, patients in advanced phase of the disease have a
higher risk of death. However, OS may improve if we select an
HLA-identical sibling donor without sex mismatch, because
patients with score 3 have a chance of about 45% to be cured
after allogeneic SCT, whereas survival for those with score 4 is
under 10%. It is worth mentioning the absence of statistically
significant differences between score 2 and 3 on OS for patients
with CML. This effect may be due to the better control of CML
relapses after allogeneic SCT.6

This grading score system allows the identification of four risk
groups for patients with AML receiving an allogeneic SCT from
an HLA-identical sibling donor based on pre-SCT variables
easily available. This score could be used to improve the results
of the poor-prognosis scores with innovative clinical trials.
However, the main benefit of this classification is the possibility
to offer a realistic percentage of success to the patient before the
starting of the procedure, an information that is essential when
discussing the transplant risk for the patient’s informed consent.
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Figure 1 (a) OS actuarial curves depending on the score. (b) DFS
on the basis of score.
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Figure 2 (a) OS for AML patients and for CML patients depending on the score. (b) DFS for AML (left) and CML (right) patients.
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