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Background: Acute myeloid leukemia (AML) is a hematologic malignancy

characterized by poor overall survival (OS). The impaired function, altered

phenotype, and abnormal distribution of T cells create an immunosuppressive

microenvironment in AML, affecting the efficacy of chemotherapy. Studies have

shown that differentiated monocyte-like AML cells can express various

immunomodulatory factors, resulting in T cell phenotypic changes and the

development of an immunosuppressive AML microenvironment.

Methods: Seven single nucleotide polymorphisms (SNPs) of four

immunomodulatory factors—HMOX1, TXNIP, TNSF10/TRAIL, and TNFAIP2—

were selected and analyzed in 255 non-M3 AML patients and 316 healthy

controls. SNP genotyping was conducted using the MassARRAY platform.

Furthermore, we analyzed the relationship between AML susceptibility, bone

marrow (BM) blast percentage, clinical characteristics, treatment response, and

prognosis with the selected SNPs.

Results: The study indicated that HMOX1 rs2071746 and TNFAIP2 rs1132339 are

associated with BM blasts at the diagnosis of AML patients. TXNIP rs7211 is

associated with sensitivity to cytarabine- and anthracycline-induced

chemotherapy in AML, while TXNIP rs9245 is associated with AML relapse.

Moreover, TRAIL/TNFSF10 rs12488654 is associated with the overall survival of

AML patients, and the AA genotype of TRAIL/TNFSF10 rs12488654 may be an

independent favorable factor for AML prognosis.
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Conclusions: Our results on the association between AML and SNPs in HMOX1,

TXNIP, TNSF10/TRAIL, and TNFAIP2 genes provide an important reference for

predicting the treatment response and prognosis of AML patients.
KEYWORDS

AML, immunoregulatory factors, treatment response, prognosis, SNPs
Background

Acute myeloid leukemia (AML) is a hematologic malignancy

characterized by poor overall survival (OS) rates. The impacted

function, phenotype, and distribution of T cells mediate an

immunosuppressive microenvironment in AML, affecting

chemotherapy treatment (1–4). Although new immunotherapeutic

strategies have entered standard clinical practice for various solid

cancers as well as specific hematologic tumors, including ALL, similar

advancements have lagged in the treatment of AML (5).

AML is caused by multiple genetic events resulting in impaired

differentiation of primitive myeloblasts. Primitive AML cells, often

referred to as leukemia stem cells (LSCs), maintain the disease and

exhibit stem cell properties such as self-renewal, quiescence, and

resistance to therapy (6). Differentiated AML cells lack self-renewal

capacity but may influence tumor biology through pathological

effects on the tumor microenvironment or hematopoiesis. Van

Galen, P et al. used single-cell transcriptomics and genotyping to

identify differentiated AML cells with immunosuppressive properties

(7). They identified differentiated monocytic-like AML cells that

express a series of immunomodulatory factors, including tumor

necrosis factor (TNF) pathway genes (TRAIL/TNFSF10, TNFAIP2)

and interleukin (IL)-10 pathway genes (HMOX1), reactive oxygen

species regulator (TXNIP), which lead to T cell phenotypic changes

and develop immunosuppression (7, 8). Consistent with previous

reports (9), the monocytic-like AML cells could suppress T cell

activity in vitro, leading to changes in T cell phenotype and an

immunosuppressive AML microenvironment. However, whether the

expression of these immunomodulatory genes is associated with the

clinical manifestations of AML needs further exploration.

Single nucleotide polymorphisms (SNPs) are the simplest form of

DNA variation between individuals, accounting for a significant

portion of genetic trait variation (10). NPs can influence promoter

activity, mRNA stability, and the subcellular localization of mRNA or

proteins, thus impacting the function of associated molecules (10).

AML is a malignant tumor characterized by significant genetic

heterogeneity, numerous gene mutations, and abnormal gene

expression (11). According to the European Leukemia Network

(ELN), mutations such as CEBPA, NPM1, and FLT3 are now

included in risk stratification (12), highlighting the potential of SNPs

in AML diagnosis, treatment response, and prognosis assessment. The

role of immune-related SNPs in AML patients has been extensively

studied (13–16). To better understand the heterogeneity in AML
02
response, we investigated the association between SNPs in

immunomodulatory factors and AML. We analyzed the associations

of selected SNPs with AML susceptibility, bone marrow (BM) blasts,

clinical characteristics, treatment response, and overall survival to guide

prognostic stratification and treatment of AML.
Methods

Characteristics of study groups

To detect genetic polymorphisms, 255 de novo non-M3 AML

patients were recruited from October, 2010 to December, 2021. All

patients (139 males,116 females) with a median age of 49 (range 13

to 87) years were diagnosed according to National Comprehensive

Cancer Network (NCCN) guidelines. Complete remission (CR) was

defined as restoration of hematopoiesis in all three lineages in the

bone marrow, with a blasts of less than 5%. AML relapse was

defined as the presence of ≥5% peripheral blood leukemia cells or

myeloid progenitors, or the infiltration of extramedullary leukemia

cells after CR. Overall survival (OS) was defined as the time from

admission to death and was reviewed at the last follow-up of

surviving patients. Additionally, 316 healthy controls (117 males,

199 females) with a median age of 40 years (range 20 to 88) were

recruited into the study. The research was approved by the Ethics

Committee on Scientific Research of Shandong University Qilu

Hospital (KYLL-202206-015-1). All studies were conducted in

accordance with relevant guidelines, and all subjects signed

written research consent in accordance with the Declaration

of Helsinki.
Study subjects

Isolation of genomic DNA from bone marrow mononuclear

cells of AML patients and peripheral blood mononuclear cells of

healthy controls using the TIANamp Blood DNA Kit (Tiangen

Biotech, Beijing, China) and the standard salting-out method

according to the manufacturer’s instructions. SNP genotyping was

performed using Sequenom iPLEX and the MALDI-TOF-based

MassARRAY platform (BGI Tech, Beijing, China), which involves a

multiplex PCR reaction, a locus-specific single-base extension

reaction, and MALDI-TOF spectrometry. Primers were designed
frontiersin.org

https://doi.org/10.3389/fimmu.2025.1571332
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Li et al. 10.3389/fimmu.2025.1571332
using Assay Design Suite version 2.0 (Agena Bioscience, San Diego,

CA, USA), available through the manufacturer’s online tools

(https://www.mysequenom.com/Tools).
SNP selection and genotyping

Four immunomodulatory genes were included: HMOX1,

TXNIP, TNSF10/TRAIL and TNFAIP2. Use the NCBI dbSNP

database and SNPinfo (https://snpinfo.niehs.nih.gov/) to select

potentially functional SNPs. SNPs were selected if they met the

following criteria: minor allele frequency (MAF) >5% in Chinese

Han subjects; located in the 5’ UTR and 3’ UTR, which may affect

transcriptional activity or binding ability of microRNA binding

sites; and low linkage disequilibrium (R2<0.8) between SNPs. A

total of seven SNPs were selected.
Statistical analysis

Genotypic compliance with Hardy-Weinberg equilibrium

(HWE) in controls was assessed by a c2 test. Differences in

demographic characteristics between AML cases and controls

were assessed by c2 test where appropriate. Age- and sex-adjusted

ORs and 95% CIs for the association between SNPs and AML were

determined by multivariate logistic regression analysis. Kaplan-

Meyer curves were used to estimate OS and Cox regression

analyses were used to assess prognostic factors for AML. All

statistical analyses were performed using SPSS 26.0 software

(SPSS Inc., Chicago, IL, USA). Statistical significance was defined

as a two-tailed p<0.05 or a false discovery rate (FDR) q<0.05.
Results

SNPs selection and study populations

The selected SNPs are listed in Table 1. HWE and MAF were

used for the initial screening of seven candidate SNPs. SNPs with

p<0.05 in the HWE test (TNFAIP2 rs8126) or MAF<5% in the

general population (HMOX1 rs2071747) were excluded from

further analysis. Clinical characteristics of patients with AML are

shown in Table 2.
Relationship between SNP and
susceptibility to AML

We used three genetic models (co-dominant, dominant and

recessive) to analyze the association between AML susceptibility and

the selective SNPs. However, preliminary screening by the c2 test or
Fisher’s exact test showed no SNPs were associated with AML

susceptibility (p>0.05, Supplementary Table 1). The results indicated

that the selected SNPs were not closely related to the occurrence

of AML.
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HMOX1 rs2071746 and TNFAIP2 rs1132339
are associated with BM blasts at diagnosis
in patients

To further explore the value of these SNPs in AML, we analyzed

the relationship between SNPs and the percentage of BM blasts

(Table 3). The proportion of bone marrow blasts was used to reflect

the extent of disease burden. A BM blast percentage of 70% or greater

was considered high, while a percentage below 70% was considered

low. Under the recessive model, HMOX1 rs2071746 was found to be

related to the percentage of BM blast at diagnosis (p<0.05). After the

adjustment of age and sex, the AA genotype seemed to be a protective

factor for AML patients with a higher BM blasts (OR=0.561, 95%

CI=0.318-0.990, p=0.046). Additionally, TNFAIP2 rs1132339 was

found to be associated with the percentage of BM blast under the

dominant model (p<0.05). After the adjustment of age and sex, the

GC and GG genotypes tended to be protective factors for AML

patients with a higher BM blasts at diagnosis (OR=0.508, 95%

CI=0.260-0.991, p=0.047).
The relationship between peripheral blood
characteristics and SNPs in AML patients at
the first diagnosis

Considering that peripheral blood characteristics may be related

to SNPs, we analyzed the association of selected SNPs with WBC,

HGB, and PLT in AML patients using the c2 test or Fisher’s exact
test. We found the high WBC group consisted of patients with a

WBC count equal to or greater than 100×109/L, while the lowWBC

group included patients with a WBC count less than 100×109/L.

The high PLT group was defined as patients with PLT levels greater

than 50×109/L, while the low PLT group included patients with PLT

levels less than or equal to 50×109/L. The high HGB group included

patients with an HGB level equal to or greater than 60 g/L, while the

low HGB group included patients with an HGB level less than 60 g/

L. However, no SNPs were found to be associated with any of these

characteristics (p>0.05).
TXNIP rs7211 is associated with sensitivity
to cytarabine- and anthracycline-
containing induction in AML

We analyzed the associations between SNPs and sensitivity to

cytarabine- and anthracycline-containing agents. Among the 255

non-M3 AML patients analyzed, 212 received treatment and 168

underwent bone marrow cytomorphological assessment after the

first course of induction with cytarabine- and anthracycline-

containing regimens. Preliminary screening with the c2 test or

Fisher’s exact test showed that rs9245 in TXNIP under the recessive

model and rs7211 under the dominant model were significantly

correlated with response to chemotherapy (p<0.05). After

adjustment of sex and age, and applying FDR correction, the GA

and AA genotypes under the dominant model of rs7211 were found
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to be significantly related to response to chemotherapy (OR=2.101,

95% CI=1.053-4.194, p=0.035), with a decrease in the CR

group (Table 4).
TXNIP rs9245 and TNFAIP2 rs1132339 are
related to AML relapse

To clarify the relationship between immunosuppression-related

SNPs and relapse in AML patients, we analyzed 212 treated non-M3

AML patients. Preliminary screening using the c2 or Fisher’s exact
test was conducted under three genetic models. As shown in

Table 5, TXNIP rs9245 under co-dominant and recessive models,

and the TNFAIP2 rs1132339 under co-dominant and dominant

models were significantly associated with the AML relapse (p<0.05).

After adjustment of sex and age and applying FDR correction, the

TT genotype of TXNIP rs9245 under co-dominant model

(OR=4.531, 95% CI=1.518-13.528, p=0.007) or under recessive

model (OR=4.345, 95% CI=1.508-12.518, p=0.007) tended to be a

risk factor for AML relapse. In contrast, after adjusting for sex and

age and applying FDR correction, the co-dominant GC genotype

(OR=0.244, 95% CI=0.106-0.561, p=0.001) and the dominant GC

and GG genotypes (OR=0.324, 95% CI=0.157-0.671, p=0.002) of

TNFAIP2 rs1132339 appeared to be protective factors against AML

relapsed. These results suggest that TXNIP rs9245 and TNFAIP2

rs1132339 are related to long-term treatment response in

AML patients.
TRAIL/TNFSF10 rs12488654 is associated
with AML overall survival

We then analyzed the relationships between various SNPs and

overall survival (OS) in 212 treated AML patients. Preliminary

Kaplan–Meier screening revealed that the genotype frequency of

rs12488654 in TRAIL/TNFSF10 was associated with prognosis

under both co-dominant and recessive models (p<0.05)

(Figure 1). Other SNPs showed no significant effect on OS. For

rs12488654 in TRAIL/TNFSF10, OS of the AML patients with the
Frontiers in Immunology 04
AA genotype was notably longer than that of patients with the GG

and GA genotypes under the co-dominant and recessive models.

Patients aged 60 years or older had notably shorter OS than

those younger than 60 years (p<0.001). Patients with a WBC of

100×109/L or more had significantly shorter OS than those with a

WBC below 100×109/L (p=0.027). Patients with an HGB content

less than 60 g/L had significantly shorter OS than those with an

HGB content of 60 g/L or more (p=0.012). Patients with a PLT

count below 50×109/L had significantly shorter OS compared to

those with 50×109/L or more (p=0.005). Moreover, OS was

significantly shorter in patients with adverse or intermediate risk

stratificat ions compared to those with favorable risk

stratifications (p<0.001).
TRAIL/TNFSF10 rs12488654 is associated
with the outcomes of AML patients

A Cox proportional hazards model with multivariate analysis

for OS was used to analyze rs12488654 in TRAIL/TNFSF10, age,

risk stratification, HGB, WBC and PLT count at diagnosis

(Figure 2). In our study, age≥60 years, intermediate prognosis,

adverse prognosis, HGB<60 g/L, and PLT ≤ 50×109/L had an

independent negative impact on OS. Patients with the AA

genotype of TRAIL/TNFSF10 rs12488654 remained significantly

associated with better OS (HR=0.498, 95% CI=0.276-0.899,

p=0.021). These results demonstrate that the AA genotype of

TRAIL/TNFSF10 rs12488654 is an independent favorable

prognostic factor for AML patients.
Discussion

Studies have shown that differentiated monocyte-like AML cells

possess immunomodulatory functions that related to the

pathogenesis of the disease (7). Monocyte-like cells overexpress

genes such as TRAIL/TNFSF10, TNFAIP2, HMOX1, and TXNIP,

all of which are associated with myeloid suppressor cells (7, 8, 17).

Here, we discovered the association of seven SNPs across the four
TABLE 1 Selected genes and SNPs.

Gene SNP Variant Variant allele MAF HWE (p value)

HMOX1
rs2071746 T>A A 53.322784810% 0.507774711

rs2071747* G>C C 4.430379747% 0.880489823

TXNIP
rs9245 G>T T 24.050632911% 0.868887427

rs7211 G>A A 16.297468354% 0.330833196

TRAIL/TNFSF10 rs12488654 G>A A 48.892405063% 0.992671198

TNFAIP2
rs8126* T>C C 14.556962025% 6.74143E-66

rs1132339 C>G G 49.367088608% 0.781269246
*SNPs were excluded in further analysis.
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immunomodulatory factors in AML. Of these, five effective SNPs

were further analyzed in AML patients and healthy controls.

Comprehensive statistical analysis showed that none of the
Frontiers in Immunology 05
selected SNPs were closely related to the occurrence of AML.

HMOX1 rs2071746 and TNFAIP2 rs1132339 were found to be

associated with BM blasts at diagnosis in AML patients. TXNIP

rs7211 was associated with sensitivity to cytarabine- and

anthracycline-containing induction therapy in AML. In addition,

TXNIP rs9245 and TNFAIP2 rs1132339 were associated with AML

relapse. Moreover, TRAIL/TNFSF10 rs12488654 was associated

with OS of AML patients, and the AA genotype of TRAIL/

TNFSF10 rs12488654 may be an independent favorable factor for

AML prognosis. These results suggest that the immunomodulatory

genes are involved in AML treatment response and development.

Even if these SNPs do not contribute to the initial development of

AML, they may be associated with factors such as drug metabolism,

immune response, or disease recurrence, all of which are vital for

AML prognosis.

Our comprehensive study suggests that the AA genotype of

TRAIL/TNFSF10 rs12488654 is an independent favorable factor

with prognostic significance in AML. TRAIL/TNFSF10 is a member

of the tumor necrosis factor (TNF) death ligand family that

selectively initiates extrinsic apoptosis in caspase-8-dependent

tumor cells without affecting normal cells (18, 19). Therefore,

TRAIL/TNFSF10 is considered a promising anticancer target for

selectively inducing extrinsic apoptosis in tumor cells. However,

clinical trials have shown significant heterogeneity in the response

of patients to TRAIL (20, 21). Notably, different types of cancer cells

may have different sensitivities to TRAIL-induced apoptosis, and

AML patients also show high biological and clinical heterogeneity

in this regard (22). This suggests that identifying appropriate

biomarkers to pre-screen patients who respond to TRAIL is an

attractive option to promote the development of precision medicine

for AML. However, there are no reports on the association of

TRAIL/TNFSF10 SNPs with AML. Here, we found for the first time

that TRAIL/TNFSF10 rs12488654 was significantly associated with

AML OS. A Cox proportional hazards model with multivariate

analysis for OS of rs12488654, age, risk stratification, HGB, WBC,

and PLT counts at diagnosis also showed that the AA genotype of

TRAIL/TNFSF10 rs12488654 may be included in the favorable

stratification. This not only supplements the prognostic

stratification of AML but also provides a reference for TRAIL-

related targeted therapy. This valuable result deserves further

confirmation in a larger AML sample study.

TNFAIP2 is another molecule in the TNF pathway implicated

in the pathogenesis of AML (23). TNFAIP2 and its related genes are

enriched in multiple cell differentiation pathways and upregulated

during leukemic cell differentiation (23, 24). Expression of

TNFAIP2 is significantly elevated in AML, especially in M4/M5

patients of French-American-British (FAB) classification. Its

overexpression is an independent adverse prognostic factor

affecting OS and is associated with adverse cytogenetic risk and

gene mutations in AML patients (23). TNFAIP2 SNPs are

associated with prognosis and risk stratification in a variety of

tumors (25, 26), including squamous cell carcinoma and gastric

cancer, strongly suggesting their potential role in AML. In our
TABLE 2 Clinical features of patients with AML.

Characteristic Cases n (%)

Age (years, median, range) 49 (13-87)

<60 189 (74)

≥60 66 (26)

Gender

Male 139 (55)

Female 116 (45)

Bone marrow blast (%)

Median 78

<70% 92 (36)

≥70% 163 (64)

WBC

Median (×109/L) 18.24

<100 209 (82)

≥100 46 (8)

PLT

Median (×109/L) 39

>50 105 (41)

≤50 150 (59)

HGB

Median (g/L) 76

≥60 217 (85)

<60 38 (15)

Risk stratification

Favorable 52 (20)

Intermediate 132 (52)

Adverse 71 (28)

Response after 1 cycle of cytarabine- and anthracycline-
containing induction therapy*

CR 95 (57)

No CR 73 (43)

Relapse after CR#

Yes 46 (22)

No 166 (78)
*168 patients were evaluated after 1 cycle of cytarabine- and anthracycline-
containing induction
#212 patients were treated and tracked for relapse
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study, we found that TNFAIP2 rs1132339 C>G is inclined to be a

protective factor associated with high BM blasts at diagnosis and

AML recurrence. The impact of rs1132339 on TNFAIP2 expression

and function, and its potential mechanism in AML, deserve

further exploration.
Frontiers in Immunology 06
Cytarabine- and anthracycline- containing regimens have been

the mainstay of AML treatment for more than 50 years. The impact

of genetic polymorphisms on the efficacy of induction

chemotherapy in AML patients has been widely studied (27–30).

In our study, rs7211 in TXNIP was found to be related to reactions
TABLE 3 Association between SNPs and the percentage of BM blast of AML patients.

Gene SNP Model Genotype
Bone

marrow
blast<70%

Bone
marrow

blast≥70%

c2 test
p value

OR
(95% CI)

Adjusted
p value

HMOX1 rs2071746 Recessive

TT+TA 60 126

0.037
AA 32 37

0.561
(0.318-0.990)

0.046

TNFAIP2 rs1132339 Dominant

CC 14 43

0.04
GC+GG 78 120

0.508
(0.260-0.991)

0.047
OR, odds ratio; CI, confidence interval.
Bold values mean statistically significant.
TABLE 4 Association between SNPs and AML induction therapy response.

Gene SNP Model Genotype CR No CR c2 test p value
OR

(95% CI)
Adjusted
p value

TXNIP

rs9245 Recessive

GG+GT 84 71

0.034
TT 11 2

1.127
(0.329-3.863)

0.849

rs7211 Dominant

GG 75 47

0.036
GA+AA 20 26

2.101
(1.053-4.194)

0.035
CR, Complete remission; OR, odds ratio; CI, confidence interval.
Bold values mean statistically significant.
TABLE 5 Association between SNPs and AML relapse.

Gene SNP Model Genotype
No

relapsed
Relapsed

c2 test
p value

OR
(95% CI)

Adjusted
p value

TXNIP rs9245

Co-dominant

GG 102 23

0.015
GT 56 15

1.120
(0.537-2.336)

0.763

TT 8 8
4.531

(1.518-13.528)
0.007

Recessive

GG+GT 158 38

0.004
TT 8 8

4.345
(1.508-12.518)

0.007

TNFAIP2 rs1132339

Co-dominant

CC 31 18

0.004
GC 87 13

0.244
(0.106-0.561)

0.001

GG 48 15
0.472

(0.202-1.102)
0.083

Dominant

CC 31 18

0.004
GC+GG 135 28

0.324
(0.157-0.671)

0.002
OR, odds ratio; CI, confidence interval.
Bold values mean statistically significant.
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induced by the first course of cytarabine- and anthracycline-

containing drugs in AML, with the dominant model indicating

that the GA and AA genotypes of this SNP are related to the

reduction of CR rate after chemotherapy. Furthermore, TXNIP

gene rs9245 was associated with AML recurrence, and the TT

genotype of TXNIP rs9245 tended to be a risk factor for AML

recurrence in both co-dominant and recessive models. TXNIP, a

thioredoxin-interacting protein, has been reported to contribute to

the growth of leukemia cells (31). TXNIP acts as a negative

regulator of the key antioxidant system thioredoxin (32).

Additionally, TXNIP is involved in other signaling pathways and

plays a role in inflammatory responses. Lower TXNIP expression is
Frontiers in Immunology 07
associated with a good prognosis in AML (33). However, no study

has reported the correlation between TXNIP SNP and AML. This is

the first report of the relationship between TXNIP SNPs and the

response to the first course of cytarabine- and anthracycline-

containing induction and the long-term relapse rate of AML

patients, which has important implications for using these

regimens in AML treatment. However, these results require

further confirmation in studies with larger AML sample sizes.

In summary, this study showed that SNPs in immunomodulatory

factors might be linked to BM blasts at diagnosis, chemotherapy

response, and prognosis of AML. Given the widespread accessibility

of SNP genotyping assays and, pre-genotyping with rapid turnaround
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OS of AML patients with different genotypes in TRAIL/TNFSF10 rs12488654. (A) OS of AML patients with the GG (n=63), GA (n=112) and AA (n=37)
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times can be efficiently implemented in various clinical settings using

different sample types, including blood or buccal swabs. In addition,

these SNPs are widely available as they are relatively common in the

Chinese population. Therefore, prospective evaluation of these SNPs in

clinical laboratories is entirely feasible. Our results open the door for

enhancing personalized immunotherapy regimens through genomic

profiling of AML patients, with the potential to extend the study cohort

to better clarify the prognostic value of TRAIL/TNFSF10 rs12488654.

However, the clinical sample size and study methodology used in this

study have limitations. Firstly, the limited clinical sample size may limit

the robustness and comprehensiveness of multivariate analysis of all

variables. In addition, the exact immune regulatory molecular and

cellular mechanisms of the identified SNPs deserve further study. In the

future, it is necessary to repeat these results in independent cohorts and

perform functional experiments to verify how these SNPs influence

AML prognosis.
Conclusion

SNPs in immunomodulatory factors may serve as genetic

markers to aid in the early diagnosis of AML. HMOX1 rs2071746

and TNFAIP2 rs1132339 were found to be associated with BM
Frontiers in Immunology 08
blasts at diagnosis in AML patients. In addition, SNPs in

immunoregulatory factors were associated with treatment

response and prognosis in AML. For example, TXNIP rs7211 was

associated with AML sensitivity to cytarabine- and anthracycline-

containing induction therapies; TXNIP rs9245 and TNFAIP2

rs1132339 were associated with AML relapse. Furthermore, the

AA genotype of TRAIL/TNFSF10 rs12488654 was associated with

OS in AML patients and may be an independent favorable factor for

AML prognosis that warrants attention.
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