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Abstract

Acute myeloid leukemia (AML) patients exhibit diverse molecular and cytogenetic changes with heterogeneous outcomes. The 
functionally-derived LSC17 gene expression score has demonstrated strong prognostic significance in retrospective analyses 
of adult and pediatric AML cohorts, where above-median scores are associated with worse outcomes compared to below-me-
dian scores in intensively-treated patients. Here we used a laboratory-developed clinically-validated NanoString-based LSC17 
assay to test the prognostic value of the LSC17 score in a prospective multicenter study of 276 newly-diagnosed AML patients. 
Each patient’s score was classified as high or low by comparison to a previously-established reference score. In the entire 
cohort, a high LSC17 score was associated with poor risk features, including advanced age and unfavorable genetic mutations. 
In the subset of 190 patients treated intensively, a high LSC17 score was associated with lower remission rates (63% vs. 94% 
after induction; P<0.0001), presence of measurable residual disease (46% vs. 10%; P<0.0001), and shorter overall survival (OS, 
606 days vs. not reached; P=0.0004; hazard ratio [HR] =2.16; 95% confidence interval [CI]: 1.39-3.35) and relapse-free survival 
(RFS, 541 days vs. not reached; P=0.001; HR=1.99; 95% CI: 1.29-3.08). In multivariable analysis considering age, white blood cell 
count and European LeukemiaNet 2022 risk groups, the LSC17 score remained an independent predictor of RFS and OS. Al-
logeneic stem cell transplantation improved OS for patients with a high but not a low LSC17 score. This study establishes the 
real-world value of the LSC17 score as a robust tool for risk assessment in AML and paves the way for its incorporation into 
routine clinical practice.

Introduction

Acute myeloid leukemia (AML) is a heterogeneous malignan-
cy with multiple subtypes and variable clinical outcomes 
driven by disease characteristics as well as the clinical 
status of the patient.1 2,3 While genomic classification has 
further rationalized risk stratification in AML, many chal-
lenges remain.4 The accurate assessment of survival out-

comes in AML subtypes driven by various combinations of 
driver mutations and cytogenetic abnormalities presents 
a challenge to the treating physician.5

AML is sustained by a rare subpopulation of leukemia 
stem cells (LSC) believed to drive therapy resistance and 
relapse.6,7 The LSC17 gene expression score was developed 
based on functionally-defined LSC populations across 
the spectrum of AML subtypes.8 In multiple independent 
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retrospective cohorts, the LSC17 score has been found to 
robustly discriminate between patients with significantly 
different outcomes.9-12 Higher-than-median LSC17 scores 
were associated with poor treatment response and survival 
outcomes in both uni- and multi-variable survival analyses, 
independent of commonly used prognostic factors including 
cytogenetic and molecular risk groups.
The LSC17 score provides clinicians with a rapid and pow-
erful tool for upfront risk stratification. A key advantage of 
the LSC17 test over other cytogenetic or genomic analysis 
typically performed for AML is its rapid turnaround time 
(24-48 hours on a NanoString platform), which permits 
risk determination for initial therapy decisions soon after 
diagnosis. To enable broad implementation of the score for 
risk assessment of newly-diagnosed AML patients, we pre-
viously developed and validated a NanoString-based assay 
in a Clinical Laboratory Improvement Amendments (CLIA) 
certified laboratory. Using this assay, scores for individual 
patients can be classified in real time as high versus low 
by comparison to a previously-established reference score, 
allowing for upfront risk-adapted management decisions.13

To test the prognostic power of LSC17 scores measured 
using this clinical assay, we designed a prospective feasi-
bility study of unselected, newly-diagnosed patients from 
multiple cancer centers across Ontario. The key aim of this 
trial was to assess the ability of the LSC17 score to predict 
clinical outcomes when classified prospectively against a 
previously-established reference score rather than through 
a retrospective dichotomized median-split analysis. Clinical 
data was also collected to understand how the LSC17 score 
relates to contemporary risk stratification tools including 
the 2022 European LeukemiaNet (ELN) risk classification 
as well as recurrent AML driver mutations. In addition, 
treatment outcomes including measurable residual dis-
ease (MRD) monitoring post induction were assessed and 
correlated with LSC17 scores. 

Methods

Patients referred to three leukemia treating centers (Prin-
cess Margaret [PM] Cancer Center, Juravinski Cancer Center 
and the Ottawa Blood Disease Center) from June 2017 to 
April 2020 were approached to participate in the study. 
Biological samples were collected with informed consent 
according to procedures approved by the Research Ethics 
Board of each center and viably frozen in the PM Leukemia 
Bank. Baseline demographics and disease characteristics 
were recorded for all patients. Standard diagnostic criteria 
including molecular testing and cytogenetics were collected 
from all patients (Online Supplementary Figure S1). FLT3-in-
ternal tandem duplication (ITD) testing was performed ac-
cording to local institutional protocols. Patients who were 
FLT3-ITD negative with NPM1 mutation were classified as 
favorable risk; patients who were FLT3-ITD positive with or 

without NPM1 mutation were classified as intermediate risk 
according to ELN 2022 criteria.5 Targeted next-generation 
sequencing (NGS) using a custom myeloid gene panel on 
the Illumina sequencing platform was performed on the 
entire cohort of patients using 50 ng of DNA isolated from 
peripheral blood or bone marrow samples collected at the 
time of diagnosis.14,15

Samples for measurement of LSC17 score were collect-
ed in a 2.5 mL RNA Paxgene© tube at the time of routine 
diagnostic bone marrow aspiration or blood testing from 
patients with a suspected diagnosis of AML and were sent to 
the Advanced Molecular Diagnostics Laboratory (AMDL) for 
testing. The sample was analyzed on a certified NanoString 
platform using a standardized bioinformatics pipeline that 
had been developed in the previously published validation 
study.13 Individual LSC17 scores were classified as high or 
low based on comparison to a previously-established ref-
erence score.
Patients were treated as per the current standard of care or 
physician’s choice at each participating site as directed by 
current risk stratification methods or clinical assessment 
at the time of diagnosis. The majority of patients received 
induction with 7+3. Within this group, 29 of 39 FLT3-mu-
tated patients also received midostaurin. At PM, FLAG-Ida 
was the induction regimen of choice in high-risk patients 
with therapy-related AML and those with antecedent he-
matological disorders or complex cytogenetics. The LSC17 
score result was not revealed to either the patient or treat-
ing physician. For those patients who were treated within 
clinical trials, dose modifications were made in accordance 
with guidelines of the specific clinical trial protocols and 
were not altered by the LSC17 score status.
MRD monitoring of post-induction bone marrow samples 
was performed by flow cytometry for a subset of patients 
at PM. A standardized three-tube ten-color leukemia pan-
el (Online Supplementary Table S1) was applied to assess 
leukemia-associated and differences-from-normal im-
munophenotypes.16 The antibody tubes include three core 
markers (CD45, CD34 and CD33) in addition to lineage and 
maturation markers allowing the detection of cross-lineage 
antigen expression, asynchronous, and altered antigen ex-
pression across the different lineages. Bone marrow sam-
ples were processed within 24 hours after collection using 
a stain, lyse and wash technique as previously described.16 
A minimum of 250,000 events were acquired on a Navios 
cytometer TM (Beckman Coulter, Miami, FL, USA). List mode 
files were analyzed using Kaluza software 1.3 (Beckman 
Coulter) or Infinicyt Software 1.7 (Cytognos, Salamanca, 
Spain). Aberrant antigen expression was documented in the 
diagnostic samples and electronically saved in reference 
images with the analyzed data files. All clones exceeding 
10% of the total leukemic cells were monitored in the 
follow-up samples. MRD was calculated as percentage of 
viable cells, determined by light scatter features, based on 
a minimum of 50 clustered events. All samples with >0.1% 



Haematologica | 111 March 2026

845

ARTICLE - Real-world validation of LSC17 score  T. Murphy et al.

leukemic events were considered as MRD positive.
Clinical outcome measures including complete remission 
(CR or CRi), relapse-free survival (RFS), and overall survival 
(OS) were defined by the IWG and 2022 ELN AML criteria.5,17 

One hundred and ninety and 168 patients had available data 
for OS and RFS analysis, respectively. Additional details on 
chemotherapy regimens, sequencing techniques, mutation 
calling and MRD flow cytometry analysis are provided in 
the Online Supplementary Appendix. 

Statistical analysis
Pre-study sample size analysis suggested that 150 patients 
were required to demonstrate a hazard ratio for death of 
2.3 between patients with a high or low LSC17 score (α=0.05 
and power =0.8). Comparison of pretreatment clinical and 
disease characteristics between the high- and low-score 
groups was performed using the Wilcoxon-Mann-Whitney 
test for continuous variables and the χ2 test for categorical 
variables. For categorical variables where any group size 
was less than five, Fisher’s exact test was used instead 
of the χ2 test. Univariable OS and RFS curves were com-
puted using the Kaplan-Meier method, and differences 
between groups of patients with high or low LSC17 scores 
were tested using the log-rank test. A P value of <0.05 was 
considered significant. 
Uni- and multi-variable survival analyses were performed 
using Cox proportional hazards models, with comparisons 
performed using Mantel-Cox log-rank and Wald tests. For 
multivariable analyses, covariables for Cox proportional 
hazards models included LSC17 score as well as established 
risk factors (age, white blood cell [WBC] count at diagnosis, 
de novo versus AML with antecedent hematological disorders 
[AHD]/therapy-related (t-)AML, and ELN 2022 risk group). 
The intermediate-risk subgroup was used as a reference 
against which other risk subgroups were compared, unless 
specified otherwise. Wald’s test was used to evaluate the 
significance of hazard ratios (HR). Competing risk analyses 
were performed using the cmprsk package.18 The impact 
of allogeneic stem cell transplantation (aSCT) on OS was 
assessed by encoding transplantation as a time-depen-
dent covariable in uni- and multi-variable Mantel-Byar and 
time-dependent Cox regression models, respectively, where 
univariable results were visualized using Simon-Makuch 
plots.19-21 Time-dependent analyses were performed using 
the EZR R package.22 All survival analyses were performed 
using the survival R package.23 Comparative analyses be-
tween full and null models with and without the LSC17 
score, respectively, were performed using the likelihood 
ratio test.
Accuracy of MRD prediction was evaluated using multi-
variable logistic regression models built using the rms R 
package along with the bootstrap-adjusted area under 
the receiver operator curve (AUROC) metric. The pROC R 
package was used for receiver operator curve analyses.24 
Relative importance of individual covariables in multivariable 

logistic regression models was estimated by examining the 
partial Wald χ2 statistic as done by others.25

Data was processed and analyzed using MedCalc (version 
18.6) or Prism (version 7.05 for Windows) software and in R 
statistical programming environment as described. 

Results

Patient characteristics
All patients in this study underwent LSC17 score testing 
as part of a prospective validation study or enrollment in a 
prospective trial between June 2017 and April 2020. Over-
all, 391 patients were recruited to the study, of which 115 
were excluded due to an alternative (non-AML) diagnosis. 
Of the remaining 276 patients, 190 received curative-intent 
induction chemotherapy. Demographic and disease char-
acteristics of the study cohort are described in the Online 
Supplementary Table S2.
The median age of the cohort was 67 years (interquartile 
range, 57-73 years). The median age of patients with a high 
LSC17 score was higher than those with a low score (69 
vs. 63.5 years; P=0.0003). There were no sex differences 
between low and high LSC17 score patients. Seventy-four 
percent of patients had de novo AML. More patients in the 
high LSC17 score group had t-AML (diagnosed on clinical 
grounds) or AML with AHD compared to the low-score group, 
however this difference was not statistically significant 
(28% vs. 24%; P=0.55).

A high LSC17 score is associated with poor risk features 
at diagnosis
In the entire cohort of 276 AML patients, 174 patients (63%) 
had a high LSC17 score. WBC count (4.2 vs. 10.2×109/L; 
P=0.0003), absolute neutrophil count (ANC; 0.8 vs. 1.3×109/L; 
P= 0.02) and peripheral blood blast count (0.5 vs. 1.9×109/L; 
P=0.008) were lower in the high LSC17 score group com-
pared to the low score group. Red cell distribution width 
(RDW) was higher in the high LSC17 score group (17.7 vs. 
17.1; P=0.008). The remaining blood count parameters at 
diagnosis were not statistically different between patients 
with high and low scores.
A high LSC17 score was associated with myelodyspla-
sia-related changes (MRC) in the bone marrow (33% vs. 
14%; P=0.0006). A low LSC17 score was associated with 
favorable risk according to cytogenetic risk group and ELN 
2022 classification (Online Supplementary Table S2). Con-
versely, a high LSC17 score was associated with poor risk 
cytogenetics (38% vs. 13%; P<0.0001) and adverse risk ac-
cording to ELN 2022 (75% vs. 26%; P<0.0001). Median LSC17 
scores correlated with ELN 2022 risk categories, rising with 
increased clinical risk (Figure 1A; P<0.0001 for all pairwise 
comparisons). When considered in the smaller cohort of 
190 patients who received induction chemotherapy, these 
risk associations remained statistically significant (Online 
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Supplementary Table S3).
Association of the LSC17 score with recurrent myeloid 
mutations was analyzed for mutations occurring with a 
frequency of greater than 5% in the study cohort. Patients 
with a low LSC17 score were more likely to have mutations 
in NPM1, while RUNX1, ASXL1 and STAG2 mutations were 
seen more frequently in patients with a high LSC17 score 
(Figure 1B; Online Supplementary Table S4). 

A high LSC17 score is associated with worse treatment 
response and presence of measurable residual disease
To assess the ability of the LSC17 score to predict treatment 
response, we considered only those patients who received 
induction chemotherapy (N=190). Patients with a high LSC17 
score were less likely to achieve remission after one cycle 
of induction chemotherapy (Table 1; 63% vs. 94%; P<0.0001) 
although there was no difference in CR rate after two cycles 
(Table 1; 11% vs. 4%; P=0.09). When considering different 
induction regimens, the same pattern of response was seen 
in the group of patients who received 7+3-based induction 
(Online Supplementary Table S5). However, patients with 
high LSC17 scores who underwent induction with a FLAG-
Ida regimen had similar response rates to patients with low 
LSC17 scores, although the cohort size was limited (N=38) 
(Online Supplementary Table S5)
Results of MRD testing by flow cytometry were available 
for 140 patients (77%). Patients with a high LSC17 score 
were more likely to have MRD at the time of remission 
compared to low-score patients (Table 1; 46% vs. 10%; 

P<0.0001). Indeed, patients with a high LSC17 score were 
less likely to achieve MRD-negative remission regardless 
of the treatment regimen received, although this did not 
reach statistical significance in the smaller group of pa-
tients treated with FLAG-Ida (Online Supplementary Table 
S5; 30/52 [58%] vs. 54/59 [92%]; P<0.0001 for 7+3; 8/18 
[44%] vs. 9/11 [82%]; P=0.06 for FLAG-Ida). The ability 
of the LSC17 score to predict MRD was evaluated using 
multivariable logistic regression models. Addition of the 

Figure 1. A high LSC17 score is associated with poor risk features at diagnosis. (A) Violin plot of LSC17 scores according to patients’ 
European LeukemiaNet 2022 risk classification. The dot-dash line indicates the reference LSC17 score of 0.51, which was used to 
classify individual patient scores as high versus low. ****P<0.0001 by unpaired t test. (B) Bar graphs illustrating the percentage of 
patients with low or high LSC17 scores bearing mutations in the indicated genes. *P<0.05; ***P<0.001 comparing patients with low 
versus high LSC17 scores.

A B

Table 1. Summary of outcomes in intensively-treated acute my-
eloid leukemia patients who had remission assessment (N=182).

LSC17 score
low

N=82

LSC17 score
high

N=100
P

Remission after induction 
cycle 1, N (%)

Yes
No

77 (94)
5 (6)

63 (63)
37 (37)

<0.0001****

CR, N (%)
Yes
No

79 (96)
3 (4)

89 (89)
11 (11)

0.09

MRD, N (%)
Positive
Negative

7 (10)
63 (90)

32 (46)
38 (54)

<0.0001****

CR: complete remission; MRD measurable residual disease (de-
termined by flow cytometry). ****P value extremely significant.
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LSC17 score to a model that included age, AML type (de 
novo vs. AHD/t-AML) and ELN 2022 risk groups as covari-
ables significantly improved the MRD predictive accuracy 
(Figure 2A; P<0.01, likelihood ratio test). Furthermore, the 
LSC17 score was by far the most important predictor of 
MRD (χ2=11.2; P<0.001) over ELN 2022 adverse risk (χ2=5.4; 
P=0.02) (Figure 2B; Online Supplementary Table S6). Thus, 
measurement of the LSC17 score provides a valuable tool 
for upfront prediction of MRD following conventional in-
tensive chemotherapy. 

A high LSC17 score is associated with inferior survival 
outcomes
Survival outcomes were assessed for patients who re-
ceived induction chemotherapy (N=190). In the entire 
cohort, irrespective of the induction regimen received, 
patients with high LSC17 scores had worse overall sur-
vival (OS, 606 days vs. not reached; Figure 3A, P=0.0004; 
HR=2.16; 95% confidence interval [CI]: 1.39-3.35) and re-
lapse-free survival (RFS, 541 days vs. not reached; Figure 
3B; P=0.001; HR=1.99; 95% CI: 1.29-3.08) compared to 
patients with low LSC17 scores. These findings were al-
so true for the subgroups of patients treated with either 
7+3 or FLAG-Ida (Online Supplementary Figure S2), and 
for both younger (age ≤60) and older (age >60) patients 
(Online Supplementary Figure S3), although not statis-
tically significant for RFS in the younger group. Within 
individual ELN 2022 risk groups, the LSC17 score had a 
trend towards significant sub-stratification in the inter-

mediate-risk group for OS (Online Supplementary Figure 
S4; P=0.14; HR=2.01; 95% CI: 0.79-5.11). For RFS, this dif-
ference was statistically significant in the intermediate 
group (Online Supplementary Figure S5; P=0.02; HR=2.66; 
95% CI: 1.16-6.1), while trending towards significance in 
the other groups.
In multivariable survival analysis using a Cox proportional 
hazards model without the LSC17 score, patient age (P=0.006) 
and ELN 2022 adverse risk (P=0.01) were prognostic for OS 
(Table 2). Importantly, when the LSC17 score was added to 
the model, only the score and age retained significant prog-
nostic value (P=0.005). Moreover, the model with the LSC17 
score included fit the data significantly better than the null 
model as determined via the likelihood ratio test (P<0.001). 
The LSC17 score was also significantly associated with RFS 
in multivariable survival analysis (Online Supplementary Table 
S7). Multivariable analysis of OS and RFS within the subgroup 
of 150 patients who underwent 7+3 induction therapy showed 
similar results (Online Supplementary Tables S8, S9). For 
both OS and RFS, addition of the LSC17 score significantly 
improved the model, and the score was an independent 
predictor of both OS (P=0.04) and RFS (P=0.03).
In competing risk analysis considering death and relapse 
as competing risks, none of the tested covariables retained 
significant prognostic value in a Cox regression model (On-
line Supplementary Table S10). However, in a multivariable 
Fine-Gray model of competing risks, the LSC17 score along 
with age and AHD/t-AML but not ELN 2022 risk retained 
significant prognostic value (Online Supplementary Table 

Figure 2. A high LSC17 score is associated with measurable residual disease at remission. (A) Receiver operating characteristic 
(ROC) curve comparing the performance of 2 logistic regression models for predicting measurable residual disease (MRD). The 
dashed curve represents the model without LSC17 score, accounting for age, European LeukemiaNet (ELN) 2022 risk group (fa-
vorable, intermediate as baseline, or adverse) and acute myeloid leukemia (AML) type (de novo as baseline vs. AML with anteced-
ent hematologic disorder [AHD] or therapy-related AML [t-AML]) as predictors (area under the curve [AUC] =0.734). The solid curve 
represents the model with LSC17 score included (AUC=0.804). P value, likelihood ratio test. (B) Plot demonstrating the relative 
importance of variables included in the MRD prediction model corresponding to the solid line in Figure 2A.

A

B
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S11), with the LSC17 score having the highest HR (P=0.02; 
HR=3.07; 95% CI: 1.20-7.84).

Allogeneic stem cell transplantation improves survival 
of patients with a high LSC17 score
aSCT is used to treat AML patients with a high risk of re-
lapse based on current risk classification. In our cohort 
of intensively-treated patients, 30 of 79 (38%) low LSC17 
score patients who achieved CR and 58 of 89 (65%) high 
score patients proceeded to aSCT. Inclusion of aSCT as 
a time-dependent covariable (Mantel-Byar analysis with 
univariable Cox regression analysis) did not demonstrate 
a significant impact of aSCT on OS for patients with a low 
LSC17 score (Figure 4A; P=0.38; HR=0.67; 95% CI: 0.28-1.63). 

In contrast, patients with a high LSC17 score had signifi-
cantly improved OS following aSCT (Figure 4B; P=0.005; 
HR=0.43; 95% CI: 0.24-0.78). These findings were also true 
in the subgroup of patients over the age of 60 (Online Sup-
plementary Figure S6).
In multivariable survival analysis using time-dependent Cox 
regression models with and without the LSC17 score, aSCT 
was strongly protective and AHD/t-AML was associated with 
worse OS in both models (Table 3). The LSC17 score was 
strongly prognostic (P=0.01; HR= 3.7; 95% CI: 1.36-10.02) and 
addition of the score significantly improved the predictive 
model (P=0.01; likelihood ratio test). Furthermore, the bor-
derline statistical significance of ELN risk groups was further 
reduced when the LSC17 score was added, suggesting that 

Figure 3. A high LSC17 score is associated with shorter survival in intensively-treated patients. Kaplan-Meier estimates of overall 
survival (N=190) (A) and relapse-free survival (N=168) (B) of acute myeloid leukemia patients who received induction chemotherapy, 
according to LSC17 scores measured using the clinical NanoString assay and classified by comparison to the reference score. In 
both panels, blue and red lines show patients with low and high LSC17 scores, respectively. HR: hazard ratio; CI: confidence interval.

A B

Table 2. Multivariable analysis of overall survival.

Variable
Without LSC17 score With LSC17 score

HR 95% CI P HR 95% CI P

LSC17 score - - - 3.51 1.47-8.36 0.005**
Age 1.03 1.01-1.05 0.006** 1.03 1.01-1.05 0.005**
WBC count 1.00 1.00-1.00 0.23 1.00 1.00-1.00 0.40
ELN 2022 favorable 0.78 0.39-1.56 0.48 1.06 0.51-2.20 0.87
ELN 2022 adverse 1.97 1.15-3.39 0.01* 1.67 0.97-2.89 0.07
AHD/t-AML 1.49 0.93-2.38 0.10 1.56 0.97-2.50 0.07

HR: hazard ratio; CI: confidence interval; WBC: white blood cell; ELN: European LeukemiaNet; AML: acute myeloid leukemia; AHD: AML with 
antecedent hematologic disorder; t-AML: therapy-related AML. P value calculated using the Wald test. *P<0.05; **P<0.01.
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the score captures some of the risk information explained 
by ELN risk categories. 

Discussion

This prospective study validates the robust prognostic value 
of the stemness-based LSC17 score as a clinical tool for 
predicting treatment response, MRD, and survival in AML 
patients. Previous studies examining the prognostic value 

of the LSC17 score have all involved retrospective cohort 
analyses with classification of high versus low scores based 
on a median split. Importantly, this is the first study in which 
unselected newly-diagnosed AML patients were classified 
as having a high or low LSC17 score based on comparison 
to an established reference score, a requirement for re-
al-world application in the management of AML patients. 
Prospective validation of this clinical tool now enables up-
front risk assessment and identification of high-risk patients 
who may benefit from alternative therapeutic approaches.

Figure 4. Patients with a high LSC17 score benefit from allogeneic stem cell transplantation. Simon and Makuch estimates of 
overall survival according to whether or not patients underwent allogeneic stem cell transplantation (aSCT), for patients with low 
(A) and high (B) LSC17 scores. In both panels, green and yellow lines show patients who did and did not undergo aSCT, respec-
tively; HR: hazard ratio; CI: confidence interval.

A B

Table 3. Multivariable analysis of overall survival including allogeneic stem cell transplantation as a time-dependent covariable.

Variable
Without LSC17 score With LSC17 score

HR 95% CI P HR 95% CI P

LSC17 Score - - - 3.70 1.36-10.02 0.01*

aSCT 0.44 0.25-0.76 0.003** 0.40 0.23-0.69 0.001**

Age 1.02 1.00-1.04 0.14 1.02 0.99-1.04 0.18

WBC count 1.00 1.00-1.00 0.40 1.00 1.00-1.00 0.49
ELN 2022 
favorable 0.49 0.23-1.05 0.07 0.66 0.30-1.48 0.32

ELN 2022 adverse 1.71 0.95-3.07 0.08 1.46 0.81-2.64 0.21

AHD/t-AML 2.14 1.24-3.69 0.006** 2.27 1.31-3.93 0.003**

HR: hazard ratio; CI: confidence interval; aSCT: allogeneic stem cell transplantation; WBC: white blood cell; ELN: European LeukemiaNet; AML: 
acute myeloid leukemia; AHD: AML with antecedent hematologic disorder; t-AML: therapy-related AML. P value calculated using the Wald test. 
*P<0.05; **P<0.01.
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The LSC17 score differentiated survival outcomes most 
significantly in the intermediate risk group of the updated 
ELN 2022 classification, suggesting that the LSC17 score 
will be particularly valuable in guiding treatment decisions 
in this heterogeneous group of patients that typically rep-
resents approximately 30-40% of AML cohorts. The LSC17 
score did not differentiate outcomes in the favorable or 
adverse ELN 2022 risk groups, although there was a trend 
towards worse outcomes in high-score patients in the ad-
verse risk group. Additional studies with larger numbers of 
patients are needed to assess the impact of the LSC17 score 
in these risk groups. Nevertheless, multivariable analysis 
demonstrated that the LSC17 score provides prognostic 
value independent of existing risk classifiers including the 
ELN 2022 risk classification. Additionally, the LSC17 score 
is the strongest variable by far for predicting the presence 
of MRD following induction chemotherapy. Patients with a 
high LSC17 score were less likely to achieve MRD-negative 
remission than patients with a low LSC17 score; this was 
observed even in the subset of patients that underwent 
induction with FLAG-Ida despite similar initial response 
rates among patients with high and low LSC17 scores, 
highlighting the need for better upfront therapies for high-
risk patients.
In the current study, patients with a high LSC17 score who 
underwent aSCT had significantly improved OS compared 
to those who did not, while low-score patients had similar 
outcomes regardless of aSCT. This result contrasts with 
our prior study in which high-score patients did not ben-
efit and low score patients had worse outcomes follow-
ing aSCT.8 These differences likely reflect improvements 
in conditioning regimens and supportive care over time 
and underscore the importance of ongoing evaluation of 
prognostic tools in the context of evolving therapies. The 
survival benefit of aSCT was also observed in the subset of 
high-score patients over the age of 60. Thus, measurement 
of the LSC17 score can aid in decisions regarding whether 
or not to proceed with aSCT in this older demographic 
where the potential benefits must be weighed against the 
frequent presence of comorbidities. Notably, patients with 
a low LSC17 score had better outcomes in this study than 
patients with a high score even with aSCT, reinforcing the 
strong prognostic association of the score with survival. 
Future studies will be needed to determine whether more 
intensive or alternative induction regimens can improve 
outcomes post-aSCT in patients with high LSC17 scores.
In this prospective feasibility study, the LSC17 score was 
not revealed to the treating physicians, which precluded 
incorporation of the score into real-time decision mak-
ing. Future studies are needed to assess the impact of 
LSC17-informed treatment decisions on patient outcomes, 
including the selection of standard induction versus alter-
native treatments and recommendations for aSCT. Addi-

tionally, incorporation of the LSC17 score as a correlative 
test in prospective clinical trials of novel therapies will aid 
in identifying those that are effective in reducing MRD and 
improving outcomes in high-risk patients. 
The LSC17 has been demonstrated by several independent 
groups in retrospective analyses to provide robust risk as-
sessment in both pediatric and adult AML. We previously 
showed that the protocol for the CLIA laboratory-developed 
NanoString-based LSC17 assay is easily established with 
highly reproducible results across independent laboratories, 
facilitating broad implementation.13 Prospective validation 
of its prognostic value in individual newly-diagnosed AML 
patients now paves the way for incorporation of this tool 
into routine clinical practice to enable more effective 
risk-adapted treatment strategies to improve outcomes.
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