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Abstract

The European LeukemiaNet (ELN) 2022 classification categorized both t(9;11)(p21.3;923.3) and
isolated del(7q) in acute myeloid leukemia (AML) as intermediate-risk when treated with
intensive chemotherapy. However, their prognostic relevance in the context of allogeneic
hematopoietic cell transplantation (allo-HCT) needs further validation. This retrospective,
registry-based analysis from the EBMT assessed outcomes in adults with AML who underwent
allo-HCT in first complete remission between 2010 and 2022.

In the first cohort, data from 141 patients with t(9;11) were analyzed, of whom 23% had
additional adverse cytogenetic abnormalities (ACA), primarily complex karyotype. Most had de
novo AML (72%), had received myeloablative conditioning (57%), and peripheral blood stem
cells (88%). After a median follow-up of 3 years, there were no significant differences in 2-year
relapse incidence (22% vs. 18.2%, p=0.85), leukemia-free survival (66% vs. 76%, p=0.42), or
overall survival (72% vs. 75%, p=0.68) between patients with non-adverse t(9;11) and those
with additional ACA.

The second cohort included 250 patients: 84 with del(7q), 95 with monosomy 7, and 71 with
del(5q), and all without additional ACA. Most had de novo AML (59%) and had received
reduced-intensity conditioning (65%). After similar follow-up, survival outcomes did not differ
significantly across the groups (2-year leukemia-free survival: 61% vs. 59% vs. 52% for del(7q),
monosomy 7 and del(5q), respectively).

In conclusion, these findings suggest that the prognostic value of t(9;11) as intermediate-risk
remains consistent in the setting of allo-HCT regardless of additional ACA, whereas del(7q),
even without additional ACA, confers a risk comparable to monosomy 7 and del(5q).



Introduction

The recently updated European LeukemiaNet (ELN) 2022 risk classification has redefined
several genetic abnormalities and their associated risk categories in acute myeloid leukemia
(AML) treated with intensive chemotherapy. The presence of t(9;11)(p21.3;923.3) defines an
intermediate-risk group, regardless of the presence of other, less common adverse cytogenetic
abnormalities (ACA).* This classification reflects evidence that patients with t(9;11) often have
clinical outcomes more favorable than those typically seen with translocations involving
11q23.2 As such, the presence of t(9;11) takes precedence in risk assignment. Among the
diverse group of KMT2A (originally MLL) rearrangements, t(9;11) is associated with a more
favorable prognosis. This contrasts with other KMT2A translocations (e.g., t(6;11), t(10;11)),
which are typically associated with poor outcomes. Clinical data from multiple studies, including
those involving patients treated with intensive chemotherapy and allogeneic hematopoietic cell
transplantation (allo-HCT), have shown that patients with t(9;11) have better complete
remission rates, lower relapse risk, and improved survival compared to those with other
adverse-risk features.>*

In addition, deletion of 7q (del(7q)) in the absence of additional ACA is classified as an
intermediate-risk abnormality, whereas monosomy 7 (-7), the most frequent autosomal
monosomy in AML, and del(5q) remain in the adverse-risk category.l’ >6

At the molecular level, haploinsufficiency of tumor suppressor genes located in the common
deleted regions of chromosomes 5 and 7 has been implicated in the pathogenesis of
myelodysplastic syndromes and AML.” ® The genetic landscape of (-7) and del(7q) varies
significantly depending on whether they occur as isolated lesions or within a complex karyotype
(CK). Despite the well-recognized role of abnormalities of chromosome 5 and 7 in myeloid
malignancies, studies investigating the impact of del(7q), (-7) and del(5q) in AML in the context
of allo-HCT have been limited by heterogeneous study populations, often including additional
ACA such as CK, which can interfere with clinical outcomes.

Therefore, it is imperative to further validate the prognostic implications of AML subgroups
with t(9;11) and ACA, as well as del(7q) in comparison to (-7) and del(5q) without additional
ACA in the setting of allo-HCT.

Methods

Study Design and Inclusion Criteria

This is a retrospective, registry-based analysis from the European Society for Blood and Marrow
Transplantation (EBMT) with the approval of the Acute Leukemia Working Party (ALWP). The
EBMT is a voluntary working group of more than 600 transplant centers that are required to
report all consecutive HCTs and follow-ups once a year. Audits are routinely performed to



determine the accuracy of the data. Since January 2003, all transplant centers have been
required to obtain written informed consent before data registration with the EBMT, following
institutional review board committee approval abiding by the guidelines of the Declaration of
Helsinki, 1975.

Adult patients aged more than 18 years with a diagnosis of AML who received an allo-HCT in
first complete remission (CR1) between 2010 and 2022, with an available full karyotype at
diagnosis, were included. We selected those with t(9;11) and any other associated abnormality
for the first analysis, and del(7q), not classified as CK, or monosomal karyotype and without
other ACA for the second analysis. These could be isolated or accompanied by an additional
non-adverse cytogenetic abnormality. Patients with (-7) or del(5q) without other ACA were
chosen as a comparative group for the second analysis. Cytogenetics was reported by full
karyotype by the participating center, most often using the International System for Human
Cytogenomic Nomenclature (ISCN) guidelines. The (-7), del(7q) and del(5q), were defined as the
entire loss of chromosome 7, partial deletion of the long arm of either chromosome 7, or of
chromosome 5. Cytogenetic abnormalities were categorized according to the ELN 2022 risk
classification. ACA were defined as all chromosomal abnormalities classified as adverse risk by
ELN 2022, including complex karyotype, monosomal karyotype, -5/del(5q), -7, abnormalities of
3g26.2 (e.g., inv(3)/t(3;3)), t(6;9)(p23;q34.1), t(v;11923.3)/KMT2A rearranged (except t(9;11)),
t(9;22), and other cytogenetic lesions designated as adverse in the ELN 2022 recommendations.

Variables collected included recipient age at transplant, recipient and donor gender, karyotype
at diagnosis, NPM1, FLT3-ITD, and CEBPA mutation status at diagnosis, time from diagnosis to
transplant, year of transplant, measurable residual disease (MRD) status at transplant,
Karnofsky performance status score at transplant, HCT-specific comorbidity index, in addition to
transplant-related factors including conditioning regimen, graft-versus-host disease (GVHD)
prophylaxis, the use of post-transplant cyclophosphamide, in-vivo T cell depletion, donor type,
recipient and donor cytomegalovirus status, and stem cell source (peripheral blood or bone
marrow).

Endpoints and Statistical Analysis

Quantitative variables are described as median with a range of minimum and maximum.
Qualitative variables are described as frequencies and percentages. Comparisons between
groups were done using Wilcoxon Chi-square tests for quantitative and qualitative variables
respectively.

Clinical endpoints included leukemia-free survival (LFS), overall survival (OS), non-relapse
mortality (NRM), relapse incidence (RI), and GVHD outcomes. All outcomes were measured
from the time of allo-HCT. LFS was defined as survival without leukemia relapse or progression;
patients alive without leukemia relapse or progression were censored at the time of last
contact. OS was defined as death from any cause. NRM was defined as death without previous



leukemia relapse. Death and relapse were competing events for GVHD outcomes. All events
were censored at 2 years post allo-HCT due to different follow-up periods between groups.

The probabilities of LFS and OS were calculated using the Kaplan-Meier method and compared
by Log-rank tests. Cumulative incidence functions were used to estimate RI, NRM and GVHD
outcomes in a competing risk setting and compared with Gray test.

The impact of adverse cytogenetics on patients with t(9;11) cytogenetics was only compared
with univariate tests due to low number of patients. For the comparison of del(5q), (-7) and
del(7q), multivariable analyses was carried out using a Cox model to obtain the hazard ratio
(HR) and 95% confidence interval (95% CI) and adjusted on type of AML (de novo/secondary),
donor type, conditioning regimen used, age and year at transplant. All analyses were performed
using R 4.1.1 (R Development Core Team, Vienna, Austria, URL:https://www.R-project.org/).

Results:
Analysis 1: t(9;11) +/- ACA

We identified 141 patients with t(9;11). Most of these patients had clinically defined de novo
AML (72%), with a median age of 46 years (range: 19-71), and 60% were female. Patients
received primarily myeloablative conditioning (57%) and peripheral blood stem cells (88%) from
a matched sibling (25%), unrelated (38%), or haploidentical donor (14%). (Table 1)

Of these, 32 (23%) had ACA, mostly (75%) CK, followed by monosomy 7 (10%). There were no
significant differences in baseline characteristics between those with or without additional ACA
(Table 1). The majority of patients in the intermediate and ACA categories had undetectable
MRD (85% versus [vs.] 92%, respectively).

After a median follow-up of 3 years (95% Cl: 2.1-3.2 years), there were no statistically
significant differences observed in key post-transplant outcomes between patients with non-
adverse t(9;11) and those with t(9;11) plus ACA (Figure 1). Specifically, the 2-year Rl was 22%
(95% Cl: 14-31%) in the t(9;11)-only group compared to 18.2% (95% Cl: 6.4-35%) in the
t(9;11)+ACA group (p = 0.85). The 2-year LFS rates were 66% (95% Cl: 56—75%) vs. 76% (95% Cl:
55-88%) for the two groups, respectively (p = 0.42). The 2-year OS was also not different, at
72% (95% Cl: 62-80%) for patients with non-adverse t(9;11) and 75% (95% Cl: 54-87%) for
those with t(9;11)+ACA (p = 0.68). The survival outcomes remained comparable between
patients with de novo AML and those with secondary AML, with no statistically significant
differences observed between the two groups. (Supplementary Figure 1)

Analysis 2: del(7q) vs. (-7) vs. del(5q)



For the second analysis, we identified 250 patients, including 84 (34%) with del(7q), 95 (38%)
with (-7) and 71 (28%) with del(5q), all without additional ACA (Table 2). Most of these patients
had clinically defined de novo AML (59%), with a median age of 59 years (range: 19-78), and
53% were female. Most patients received reduced-intensity conditioning (65%) and peripheral
blood stem cells (90%) from a matched sibling (21%), unrelated (46%), or haploidentical donor
(14%).

In general, there were no significant differences in baseline characteristics among the three
subgroups apart from significantly more female patients in the del(5q) group (p=0.002). Among
patients with del(7q), (-7), or del(5q), isolated abnormalities were observed in 58 (69%), 53
(56%) and 42 (59%) cases, respectively. Among patients with available mutation data, the
majority were NPM1-negative (94%) and FLT3-ITD-negative (86%). Patients with del(7q) had a
higher frequency of FLT3-ITD positivity (24%) compared to those with (-7) (8%) and del(5q)
(9%). (Table 2)

After a median follow-up of 3 years, no significant differences were observed in the 2-year RI,
LFS, OS, or NRM among patients with del(7q), (-7), or del(5q), without other ACA (Figure 2). The
2-year Rl was not different across the three subgroups: 24% for del(7q), 25% for (-7), and 29%
for del(5qg). When compared to del(7q), the HR for risk of relapse was 1.07 (95% ClI: 0.54-2.13;
p=0.85) for (-7) and 1.26 (95%Cl: 0.63-2.55; p=0.51) for del(5q). Similarly, the 2-year LFS was
61% in patients with del(7q), 59% in those with (-7), and 52% with del(5q). The HR for LFS was
1.05 (95%Cl: 0.62-1.78; p=0.86) for (-7) and 1.26 (95%Cl: 0.74-2.16; p=0.40) for del(5q),
indicating no statistically significant differences. The 2-year OS rates were also not different,
with 69% for del(7q), 62% for (-7), and 65% for del(5q). The HR for OS was 1.13 (95% Cl: 0.62-
2.07; p=0.68) for (-7) and 1.02 (95% Cl: 0.54-1.93; p=0.95) for del(5q) when compared to
del(7q). Finally, the 2-year NRM was 14% in patients with del(7q), 16% in (-7) cases, and 19% in
those with del(5q). The HR for NRM was 1.05 (95% Cl: 0.45-2.45; p=0.91) for (-7), and 1.26 (95%
Cl: 0.53-2.99; p=0.60) for del(5q), further supporting the lack of significant differences in post-
transplant outcomes across these cytogenetic subgroups, regardless whether AML was de novo
or secondary in nature. (Supplementary Table S1 and S2, Figure S2).

Among the adjusting variables including cytogenetic subgroup, AML type, donor type,
conditioning regimen, age at transplant (per 10-year increment), and year of transplant; the
only factor significantly associated with a risk of worse OS was age at transplant. Each 10-year
increase in age was associated with a 38% worse OS (HR: 1.38, 95% CI: 1.09-1.75; p=0.007).
(Supplementary Table S2).

Discussion

In this multicenter study, we evaluated first the prognostic impact of additional ACA in patients
with t(9;11) undergoing allo-HCT in CR1, mostly de novo AML. Our analysis shows that the



presence of additional ACA (predominately CK) does not significantly impact post-transplant
outcomes. Among the 141 patients identified, nearly one-quarter harbored ACA, in line with

prior studies reporting ACA in up to 40% of adult AML patients with KMT2A rearrangements. >
11

However, the lack of significant outcome differences between patients with non-adverse
t(9;11) and those with t(9;11) + ACA in our analysis mirrors earlier findings, where survival
outcomes did not appear to differ significantly based on ACA.'”> ™ Notably, Stélzel et al.
reported that 8 of 10 patients with t(9;11) were categorized within the CK cohort with more
than 4 abnormalities but still exhibited survival similar to those with normal karyotype, with a
median OS of 23 months."

An important consideration is the molecular landscape of KMT2A rearranged AML. While
mutations in the RAS signaling pathway (KRAS, NRAS, PTPN11) are found in roughly 32% of
KMT2Ar AML cases,® they appear to be far less frequent in t(9;11) patients, with some studies
reporting rates as low as 3%, Interestingly, in studies where KRAS mutations were more
prevalent (up to 24%), patients with t(9;11) showed outcomes comparable to those with other
fusion partners.lo’ " These findings support the notion that molecular mutations, rather than
ACA alone, may be more relevant to prognosis. In particular, KRAS mutations have been shown
to confer an adverse prognostic impact in KMT2Ar AML." Nevertheless, in the context of allo-
HCT, such adverse features may be mitigated. Issa et al. reported that the negative prognostic
impact of additional mutations was neutralized in multivariable models when allo-HCT was
included, suggesting allo-HCT may override certain high-risk molecular characteristics.

Our cohort was relatively young (median age 46 years), and the majority had de novo AML and
achieved MRD-negative remission prior to transplant, features that likely contributed to the
favorable outcomes observed. Prior studies have shown that younger adults (<60 years) with
t(9;11) AML have superior outcomes compared to those with other KMT2A rearrangements.14
However, the prognostic value of the fusion partner becomes less clear when older patients,
therapy-related AML, or high-risk molecular features are included.? In such cases, the prognosis
worsens, but our findings suggest that allo-HCT may help abrogate these adverse factors.
Indeed, the 2-year OS in our cohort was 72% for all patients with t(9;11), regardless of age, AML
type, and additional ACA.

In our second analysis, we demonstrated that AML patients with del(7q), mostly de novo AML,
in the absence of additional ACA (classified as intermediate-risk in the ELN-2022) experience
post-transplant outcomes comparable to those with (-7) or del(5q), in the absence of additional
ACA (classified as adverse-risk in the ELN-2022). These three abnormalities could therefore be
reclassified as one group, for which allo-HCT remains the most effective consolidation strategy,
with approximately 50% of patients achieving prolonged disease-free survival.

The prognostic differences between (-7) and del(7g) remain a subject of debate. While some
studies suggest that del(7q) confers a better prognosis than (-7), this finding has primarily been



observed in patients with myelodysplastic syndromes, some have reported worse outcomes
with (-7), particularly due to a higher RI after allo-HCT. %’ In contrast, other studies have
found no significant survival differences. ***° In terms of clinical outcomes, relapse-free survival
was significantly lower in patients with -7/non-CK compared to those with del(7q)/non-CK
(p=0.048), with a suggestion of an inferior OS (P = 0.081). *® However, when comparing AML
patients with isolated (-7) vs. isolated del(7q), no significant differences in survival outcomes
were observed.*® Additionally, a study evaluating the impact of additional ACA on AML patients
with -7/7qg- after allo-HCT reported 2-year LFS rates of 48% for the “-7/7g- + CK” group,
compared to 36.4% for monosomal karyotype, 28.4% for del(5q), 19.1% for abnormalities
involving 17p (abn(17p)), and 17.3% for inv(3) (p<0.001).” Within the “-7/7g- + CK” cohort, (-7)
was associated with a significantly higher Rl compared to del(7q), leading to worse LFS,
although OS was not significantly affected.’ In this study, isolated abnormalities of -7 vs.
del(7q) were not assessed. Despite these findings, clinical practice often consolidates (-7) and
del(7q) into a single cytogenetic group, leading to a general recommendation for allo-HCT in
CR1. However, direct comparisons between these subgroups remain limited, especially those
with sole abnormalities of chromosomes 7 or 5, and the role of allo-HCT in these patients has
not been systematically explored, thus the importance of our analysis.

Prior studies have highlighted significant genomic and prognostic differences between AML
patients with (-7) and those with del(7q).2* Among identified mutations, KRAS and RUNX1
mutations were more frequently observed in -7/non-CK patients, while FLT3 mutations were
more common in del(7q)/non-CK cases, similar to our findings in the del(7q) subgroup.® A
detailed mutational analysis revealed higher frequencies of ASXL1, RUNX1, TET2 and DNMT3A
mutations in AML patients with del(7q) compared to other AML subgroups, while TP53
mutations were rare.”" >> Founder mutations affecting the DNMT3A, ASXL1, and TET2 genes,
were present in over 50% of cases with isolated (-7) or del(7q), with no significant differences in
the overall somatic mutational landscape between these two subgroups. ** These molecular
findings further reinforce our results, supporting the conclusion that (-7) and del(7g) have
similar clinical outcomes.

This study is strengthened by its real-world, multicenter nature and relatively large sample size
for a rare cytogenetic entity. Nonetheless, it has limitations, including its retrospective design,
lack of uniformity in MRD assessment methodologies, and absence of post-transplant
maintenance therapy data, which could influence outcomes. The lack of data on whether
patients received maintenance therapy, the type of agent used, duration of treatment, and
adherence precludes adjustment for a potentially major modifier of post-transplant outcomes.
This limitation is particularly relevant in the contemporary transplant era, where maintenance
strategies are increasingly implemented in molecularly defined or high-risk subgroups and may
substantially reduce relapse incidence. An additional key limitation of the present analysis is the
absence of comprehensive molecular profiling, particularly for high-risk somatic mutations such
as TP53, ASXL1, and RUNX1, which are known to exert a major influence on disease biology and
post-transplant outcomes.



In conclusion, the presence of additional ACA in patients with t(9;11) does not appear to
adversely impact risk of RI or survival outcomes following allo-HCT. This observation may
require further confirmation in larger datasets with integrated molecular profiling. Additionally,
del(7q), (-7), and del(5q), in the absence of other ACA such as CK or monosomal karyotype,
confer similar clinical outcomes in the setting of allo-HCT. Interestingly, the observation that
over 50% of these cases can be successfully salvaged with allo-HCT suggests that they may
benefit from this approach in CR1. These findings suggest that the prognostic value of the
t(9;11) as intermediate-risk remains consistent in the setting of allo-HCT, whereas del(7q)
confers a comparable risk to monosomy 7 and del(5q).



References

1. Déhner H, Wei AH, Appelbaum FR, et al. Diagnosis and management of AML in adults: 2022
recommendations from an international expert panel on behalf of the ELN. Blood.
2022;140(12):1345-1377.

2. Mrézek K, Heinonen K, Lawrence D, et al. Adult patients with de novo acute myeloid leukemia
and t(9; 11)(p22; g23) have a superior outcome to patients with other translocations involving
band 11g23: a cancer and leukemia group b study. Blood. 1997;90(11):4532-4538.

3. Issa GC, Zarka J, Sasaki K, et al. Predictors of outcomes in adults with acute myeloid leukemia
and KMT2A rearrangements. Blood Cancer J. 2021;11(9):162.

4, Chen Y, Kantarjian H, Pierce S, et al. Prognostic significance of 11923 aberrations in adult acute
myeloid leukemia and the role of allogeneic stem cell transplantation. Leukemia.
2013;27(4):836-842.

5. Grimwade D, Hills RK, Moorman AV, et al. Refinement of cytogenetic classification in acute
myeloid leukemia: determination of prognostic significance of rare recurring chromosomal
abnormalities among 5876 younger adult patients treated in the United Kingdom Medical
Research Council trials. Blood. 2010;116(3):354-365.

6. Raza S, TaherNazerHussain F, Patnaik M, Knudson R, Van Dyke D, Tefferi A. Autosomal
monosomies among 24,262 consecutive cytogenetic studies: prevalence, chromosomal
distribution and clinicopathologic correlates of sole abnormalities. Am J Hematol.
2011;86(4):353-356.

7. Curtiss NP, Bonifas JM, Lauchle JO, et al. Isolation and analysis of candidate myeloid tumor
suppressor genes from a commonly deleted segment of 7g22. Genomics. 2005;85(5):600-607.

8. Wong JC, Zhang Y, Lieuw KH, et al. Use of chromosome engineering to model a segmental
deletion of chromosome band 7922 found in myeloid malignancies. Blood. 2010;115(22):4524-
4532,

9. Krauter J, Wagner K, Schafer |, et al. Prognostic factors in adult patients up to 60 years old with

acute myeloid leukemia and translocations of chromosome band 11g23: individual patient data-
based meta-analysis of the German Acute Myeloid Leukemia Intergroup. J Clin Oncol.
2009;27(18):3000-3006.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Grossmann V, Schnittger S, Poetzinger F, et al. High incidence of RAS signalling pathway
mutations in MLL-rearranged acute myeloid leukemia. Leukemia. 2013;27(9):1933-1936.

Hernandez-Sanchez A, Gonzalez T, Sobas M, et al. Rearrangements involving 11923.3/KMT2A in
adult AML: mutational landscape and prognostic implications - a HARMONY study. Leukemia.
2024;38(9):1929-1937.

Stélzel F, Mohr B, Kramer M, et al. Karyotype complexity and prognosis in acute myeloid
leukemia. Blood Cancer J. 2016;6(1):e386.

Vetro C, Haferlach T, Meggendorfer M, et al. Cytogenetic and molecular genetic characterization
of KMT2A-PTD positive acute myeloid leukemia in comparison to KMT2A-Rearranged acute
myeloid leukemia. Cancer Genet. 2020;240:15-22.

Bill M, Mrdzek K, Kohlschmidt J, et al. Mutational landscape and clinical outcome of patients
with de novo acute myeloid leukemia and rearrangements involving 11923/KMT2A. Proc Natl
Acad Sci U S A, 2020;117(42):26340-26346.

Cordoba |, Gonzalez-Porras JR, Nomdedeu B, et al. Better prognosis for patients with del(7q)
than for patients with monosomy 7 in myelodysplastic syndrome. Cancer. 2012;118(1):127-133.

Schanz J, Tiichler H, Solé F, et al. New comprehensive cytogenetic scoring system for primary
myelodysplastic syndromes (MDS) and oligoblastic acute myeloid leukemia after MDS derived
from an international database merge. J Clin Oncol. 2012;30(8):820-829.

Poiré X, Labopin M, Polge E, et al. The impact of concomitant cytogenetic abnormalities on
acute myeloid leukemia with monosomy 7 or deletion 7q after HLA-matched allogeneic stem
cell transplantation. Am J Hematol. 2020;95(3):282-294.

Hussain FT, Nguyen EP, Raza S, et al. Sole abnormalities of chromosome 7 in myeloid
malignancies: spectrum, histopathologic correlates, and prognostic implications. Am J Hematol.
2012;87(7):684-686.

Mori M, Kubota Y, Durmaz A, et al. Genomics of deletion 7 and 7q in myeloid neoplasm: from
pathogenic culprits to potential synthetic lethal therapeutic targets. Leukemia.
2023;37(10):2082-2093.

Halik A, Tilgner M, Silva P, et al. Genomic characterization of AML with aberrations of
chromosome 7: a multinational cohort of 519 patients. ] Hematol Oncol. 2024;17(1):70.



21.

22.

23.

Eisfeld AK, Kohlschmidt J, Mrézek K, et al. Mutational landscape and gene expression patterns in
adult acute myeloid leukemias with monosomy 7 as a sole abnormality. Cancer Res.
2017;77(1):207-218.

McNerney ME, Brown CD, Peterson AL, et al. The spectrum of somatic mutations in high-risk
acute myeloid leukaemia with -7/del(7q). Br J Haematol. 2014;166(4):550-556.

Hartmann L, Haferlach C, Meggendorfer M, Kern W, Haferlach T, Stengel A. Myeloid
malignancies with isolated 7q deletion can be further characterized by their accompanying
molecular mutations. Genes Chromosomes Cancer. 2019;58(10):698-704.



Table 1. Patient and transplant characteristics of the first analysis involving t(9;11) and t(9;11) with additional
adverse cytogenetic abnormalities.

Variables Modalities N=141 Intermediate Adverse risk P-value
risk (n=109) (n=32)
Age at HCT, y median (range) 46 (19-71) 46 (19-71) 45 (19-67) 0.86
Patient sex Female 84 (60) 62 (60) 22 (69) 0.23
Year of HCT median (range) 2018 (2010~ 2018 (2010- 2019 (2010- 0.65
2022) 2022) 2022)
Months between diagnosis and HCT median (range) 4.4 (2-19) 4.4 (2-15) 4.4 (2-19) 1
Cytogenetic abnormalities associated Isolated 63 (45) 63 (58) - Not
with t(9;11) 11923, n (%) With trisomy (8) 30 (21) 30(28) - done
With other abnormalities | 16 (11) 16 (15) -
Complex_Monosomal 1(0.8) - 1(3)
Complex 24 (17) - 24 (75)
t(2;11) complex 1(0.8) - 1(3)
With abn(17p) 1(0.8) - 1(3)
mono(5) 1(0.8) - 1(3)
mono(7) 3(2) - 3(10)
With £(9;22) 1(0.8) - 1(3)
Type of AML, n (%) de novo 102 (72) 79 (73) 23 (72) 0.95
Secondary AML 39 (28) 30 (27) 9(28)
MRD, n (%) Positive 7 (13) 6 (15) 1(8) 1f
Negative 45 (87) 34 (85) 11 (92)
missing 89 69 20
NPM1, n (%) Absent 50 (98) 36 (97) 14 (100) 1f
Present 1(2) 1(3) 0(0)
missing 90 72 18
FLT3ITD, n (%) Absent 55 (92) 41 (93) 14 (88) 0.60f
Present 5(8) 3(7) 2(12)
missing 81 65 16
Female donor to male recipient, n (%) | Yes 18 (13) 16 (15) 2 (6)
KPS, n (%) <90 41 (31) 35 (35) 6 (19) 0.11
Source of cells PB 124 (88) 95 (87) 29 (91) Not
BM 6 (4) 5 (5) 1(3) done
Others 11 (8) 9(8) 2 (6)
Donor type Matched related 35 (25) 28 (26) 7(22) Not
Haploidentical 19 (14) 14 (13) 5(16) done
Matched unrelated 53 (38) 42 (39) 11 (3)
Other 34 25 9
Myeloablative regimen Yes 80 (57) 60 (56) 20 (63) 0.49
PTCY, n (%) Yes 20 (15) 16 (15) 4(13) 1f

Abbreviations: HCT: hematopoietic cell transplantation; y: years; mono: monosomy; AML: acute myeloid leukemia; MRD: measurable residual
disease; KPS: Karnofsky performance score; PB: peripheral blood; BM: bone marrow; PTCY: post-transplant cyclophosphamide




Table 2. Patient and transplant characteristics of the second analysis involving del(7q), monosomy(7), and

del(5q).
Variable Modality N=250 del(7q) (n=84) (-7) (n=95) del(5q) (n=71) P-value
Age at HCT, y Median (range) 59 (19-78) 59 (19-77) 58 (19-76) 63 (24-77) 0.11
Patient sex Female 132 (53) 40 (48) 42 (44) 50 (70) 0.002
Year of HCT Median (range) 2018 (2010- 2019 (2010- 2019 (2010- 2018 (2010-2022) | 0.12
2022) 2022) 2022)
Months between Median (range) 4.6 (1-57) 4.6 (2-57) 4.6 (1-18) 4.4 (2-19) 0.87
diagnosis and HCT
Cytogenetic del(7q) isolated 58 (23) 58 (69) - - Not done
abnormalities (not del(7q) 26 (10) 26 (31) - -
CK, not MK, without (-7) isolated 53 (21) - 53 (56) -
other adverse (-7) 42 (17) - 42 (44) -
cytogenetic del(5q) isolated 42 (17) - - 42 (59)
abnormalities, n (%) del(5q) 29 (12) - - 29 (41)
Type of AML, n (%) | denovo 147 (59) 63 (75) 48 (51) 36 (51) 0.001
Secondary AML 103 (41) 21 (25) 47 (49) 35 (49)
MRD, n (%) Positive 38 (40) 10 (26) 14 (47) 14 (50) Not done
Negative 58 (60) 28 (74) 16 (53) 14 (50)
missing 154 46 65 43
NPM1, n (%) Absent 120 (94) 36 (90) 51 (96) 33 (94) Not done
Present 8(6) 4(11) 2 (4) 2 (6)
missing 122 44 42 36
FLT3ITD, n (%) Absent 121 (86) 35 (76) 48 (92) 38 (91) Not done
Present 19 (14) 11 (24) 4(8) 4(9)
missing 110 38 43 29
Female donor to Yes 29 (12) 11 (13) 12 (13) 6(8)
male recipient
KPS, n (%) <90 70 (30) 22 (27.5) 28 (32) 20 (29) 0.79
Source of cells, n (%) | PB 224 (90) 78 (93) 81 (85) 65 (92) Not done
BM 20 (8) 4 (5) 12 (13) 4(6)
Other 6(2) 2(2) 2 (2) 2(2)
Donor type, n (%) Matched related 52 (21) 24 (29) 15 (16) 13 (18) Not done
Haploidentical 36 (14) 10 (12) 15 (16) 11 (15)
Matched unrelated 114 (46) 36 (42) 47 (49) 31 (44)
Other 48 (19) 14 (17) 18 (19) 16 (23)
Myeloablative Yes 88 (35) 26 (31) 40 (43) 22 (31) 0.2
regimen, n (%)
PTCY, n (%) Yes 46 (18) 12 (14) 15 (16) 19 (27)

Abbreviations: HCT: hematopoietic cell transplantation; y: years; CK: complex karyotype; MK: monosomal karyotype; AML: acute myeloid

leukemia; MRD: measurable residual disease; KPS: Karnofsky performance score; PB: peripheral blood; BM: bone marrow; PTCY: post-transplant

cyclophosphamide.




Figure Legends:

Figure 1: Survival Outcomes for First Analysis: (A) Leukemia-free survival (B) Overall
survival (C) Relapse incidence (D) Non-relapse mortality by cytogenetic subgroup [t(9;11) vs.
t(9;11)+additional adverse cytogenetic abnormalities]

Figure 2: Survival Outcomes for Second Analysis: (A) Leukemia-free survival (B) Overall
survival (C) Relapse incidence (D) Non-relapse mortality by cytogenetic subgroup [del(7q), (-7),
and del(5q)].
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Figure S1. (1) Leukemia-free survival (2) Overall survival (3) Relapse Incidence (4)
non-relapse mortality by cytogenetic abnormality [t(9;11) vs. t(9;11)+additional
adverse cytogenetic abnormalities] and AML subtype (de novo versus secondary)
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Figure S2. (1) Leukemia-free survival (2) Overall survival (3) Relapse Incidence (4)
non-relapse mortality by cytogenetic abnormality [del(7q), (-7), and del(5q)] and

AML subtype (de novo versus secondary)
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Table S1. Clinical outcomes by cytogenetic subgroup

All del(7q) mono(7) del(5q)

Estimation Estimation Estimation Estimation
Outcomes (95%Cl) (95%Cl) (95%Cl) (95%Cl)
Median FU, y 3(2-3.6) 2.1(1.3-3) 3(19-4) 43(3-5.1)
0S, 2y (%) 64.9(57.7-71.2) | 68.7(55.7-78.6) 61.5(49-719) 65.3(51.9-75.7)
LFS, 2y (%) 57.5(50.3-64) 61.3(485-719) 58.6(46.4-68.9) 52.3(39.3-63.8)
RI, 2 y(%) 26(20.1-32.3) 24.4(14.6-355) 25.1(15.8-35.6) 28.5(17.8-40.1)
NRM, 2y (%) 16.6(12-21.8) 14.3(7.5-23.2) 16.3(9.1-25.3) 19.2(10.8-29.5)

Poly recovery, 30 d (%)
Platelet recovery, 60 d (%)
aGVHD-II/IV, 100 d (%)
aGVHD-III/1V, 100 d (%)
cGVHD, 2 y (%)

cGVHD ext, 2y (%)

GRFS, 2y (%)

93.1(89-95.7)
91.7(87.2-94.7)
28.4(22.8-34.3)
8.4(53-12.4)
33.7(27-40.4)
13.4(9.1-18.7)
44.4(37.4-51.2)

93.9(85.4-97.5)
93.5(84.4-97.4)
30.3(20.7-40.5)
9.7(45-17.3)
42.9(29.9-55.2)
14.6 (7.1-24.7)
48.7 (36.2-60.1)

92.5(84.5-96.4)
88.5(79.4-93.8)
25.6 (17 -34.9)
6.7(2.7-13.1)
35.5(24.5-46.6)
19.4 (11.1-29.4)
39.4(28.1-50.5)

92.9(82.9-97.1)
93.8(83.3-97.8)
29.9(19.4-41.1)
9(3.6-17.4)
22.1(12.4-33.6)
5.2(13-13.1)
46.2 (33.5-57.9)

Abbreviations: Cl: confidence interval; del: deletion; mono: monosomy; FU: follow-up; y: year; OS: overall
survival; LFS: leukemia-free survival, RI: relapse incidence; NRM: non-relapse mortality; Poly:
polymorphonuclear leukocytes d: day; y: year; GVHD: graft-versus-host disease; ext: extensive; GRFS: graft-
versus-host disease-free, and relapse-free survival.



Table S2. Multivariate Analysis

LFS oS RI NRM
Variables Modalities HR p HR p HR p HR p
(95% Cl) (95% CI) (95% CI) (95% CI)
Cytogenetic del(7q) 1 1 1 1
subgroup mono(7) 1.05 0.86 1.13 0.68 1.07 0.85 1.05 0.91
(0.62-1.78) (0.62-2.07) (0.54-2.13) (0.45-2.45)
del(5q) 1.26 0.4 1.02 0.95 1.26 0.51 1.26 0.6
(0.74-2.16) (0.54-1.93) (0.63-2.55) (0.53-2.99)
Type of AML de novo 1 1 1 1
Sec AML 0.66 0.08 0.74 0.26 0.64 0.15 0.67 0.29
(0.41-1.05) (0.44-1.25) (0.35-1.18) (0.32-1.41)
Donor type Matched 1 1 1 1
related
Mismatched 0.97 0.94 1.1 0.84 0.62 0.43 1.6 0.43
related (0.44-2.15) (0.46-2.61) (0.19-2) (0.5-5.11)
Unrelated 1.06 0.84 0.82 0.53 1.06 0.88 1.01 0.98
(0.62-1.81) (0.45-1.51) (0.53-2.11) (0.42-2.45)
Myeloablative No 1 1 1 1
regimen Yes 1.25 0.35 1.23 0.47 1.03 0.93 1.65 0.19
(0.78-2.02) (0.71-2.14) (0.54-1.94) (0.78-3.48)
Age at HCT (effect for 10 y) 1.21 0.06 1.38 0.007 1.16 0.26 1.28 0.13
(1-1.48) (1.09-1.75) (0.9-1.51) (0.93-1.76)
Year of HCT 1.01 0.74 0.99 0.72 1.03 0.52 0.98 0.75
(0.95-1.08) (0.91-1.07) (0.94-1.13) (0.88-1.09)

Abbreviations: HR: hazard ratio; Cl: confidence interval; del: deletion; mono: monosomy; OS: overall survival;
LFS: leukemia-free survival; RI: relapse incidence; NRM: non-relapse mortality; AML: acute myeloid leukemia;
sec: secondary; HCT: hematopoietic cell transplantation; y: year.





