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Background

Acute myeloid leukemia (AML) with t(8;21) needs to be further stratified. In addition to leukemia cells, immune cells in tumor microenvironment participate in tumor initiation, growth and progression. Interleukins (ILs)/interleukin receptors (ILRs) interaction plays important roles in the antitumor immune response. IL7R is reported to be relevant to prognosis in solid tumor and acute lymphoblastic leukemia. However, the prognostic significance of IL7R in t(8;21) AML remains to be clarified.



Methods

Bone marrows collected from 156 newly diagnosed t(8;21) AML patients were used for testing IL7R transcript level by TaqMan-based real-time quantitative PCR (RQ-PCR), and RNAseq were performed in 15 of them. Moreover, IL7R expression at diagnosis were measured by RQ-PCR and flow cytometry (FCM) simultaneously in other 13 t(8;21) AML patients.



Results

t(8;21) AML patients had varied IL7R transcript levels and were categorized into low-expression (IL7R-L) and high-expression (IL7R-H) groups; IL7R-L was significantly associated with a lower relapse-free survival (RFS) rate (P=0.0027) and KITD816/D820 mutation (P=0.0010). Furthermore, IL7R-L was associated with a lower RFS rate in KITD816/D820 group (P=0.013) and IL7R-H/KITD816/D820 patients had similar RFS to KITN822/e8/WT patients (P=0.35). GO analysis enrichment showed that down-regulated genes were predominantly involved in the regulation of T cell and leukocyte activation, proliferation and differentiation in IL7R-L group. IL7R-L had significantly lower levels of Granzymes A/B, CCR7, CD28 and CD27 than IL7R-H group (all P<0.05). FCM analysis showed IL7R protein was primarily expressed in CD4+ T and CD8+ T cell subset. A significant association was found between the transcript level of IL7R and the percentage of CD8+ T cells in nucleated cells (P=0.015) but not CD4+ T cells (P=0.47).



Conclusion

Low IL7R transcript level of bone marrow at diagnosis predicted relapse in t(8;21) AML, which might be caused by the difference in the amount, status and function of T cells.
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Introduction

Acute myeloid leukemia (AML) with t(8;21) is a heterogeneous hematological malignancy, although it was categorized into a favorable-risk group (1–3), 30–40% of patients relapse (4, 5). At present, the well-established RUNX1-RUNX1T1 transcript level and c-KIT mutation status at diagnosis are the main prognostic factors in t(8;21) AML (6–9). However, they do not accurately stratify patients. Therefore, new prognostic biomarkers for patients with t(8;21) AML are needed in order to improve risk stratification and guide precise treatments.

In addition to leukemia cells themselves, cells of the immune system are a fundamental component of the tumor microenvironment (TME), which often modify the TME to be more favorable to tumor development and progression through producing cytokines and mediators (10, 11). Interleukins (ILs)/interleukin receptors (ILRs) interaction plays important roles in the antitumor immune response through mediating cell–cell communication in TME and is reported to be relevant to patient prognosis (12–14).

As a member of the Interleukin family, Interleukin 7 (IL7) play vital roles in hematopoiesis and the development of T lymphocytes, as well as the inflammation, autoimmune diseases and hematological cancers. Its function is mediated by the IL7 receptor, which is a membrane receptor consisted of the specific IL7Rα chain (referred as IL7R) and IL-2Rγ chain (common gamma chain shared by receptors for other cytokines) (15–17). IL7R is mainly expressed by cells of the lymphoid lineage, especially in both naïve and memory T cells. It is reported that IL7R was amplified in different solid cancers, including breast and lung cancer, and its high level was associated with poor prognosis (18–20). So far, researches of IL7R in hematological malignancies have been mainly focused on acute lymphoblastic leukemia (ALL) and lymphoma, in which the prognostic impact was contradictory; several studies reported that IL7R is highly expressed and an upregulation of IL7R may predict relapse (21, 22), whereas Cleaver et al. demonstrated that low transcript expression of IL7R was significantly related to relapse (12). Furthermore, report on the prognostic role of IL7R expression in AML remains absent to date.

In the present study, by retrospectively testing IL7R transcript of 156 adult t(8;21) AML patients who were consecutively treated at our institute, we comprehensively explored its impact on relapse. We further explored the mechanism of prognostic impact through the enrichment of gene expression data from RNAseq. Moreover, we evaluated the expression pattern of IL7R protein in different cell subsets through flow cytometry.



Materials and Methods


Patients and Treatment

A total of 156 adult t(8;21) AML patients who were consecutively diagnosed, received treatment and achieved complete remission (CR) at our institute between January 2013 and January 2020 were included. The median age of the patients at diagnosis was 38 (range: 15–67) years, and 80 (51.3%) of them were male. The diagnosis of t(8;21) AML was made according to bone marrow morphology, immunophenotyping, karyotyping, and molecular biology. RUNX1-RUNX1T1 transcript level of bone marrow were measured by real-time quantitative polymerase chain reaction (RQ-PCR) at diagnosis and during treatment for minimal residual disease (MRD) monitoring as we described previously (23). c-KIT mutations in exons 17 and 8 were screened at diagnosis through bidirectional Sanger sequencing (8).

As we previously reported (9, 24), the patients received induction chemotherapy composed of 1–2 cycles of an anthracycline in combination with cytarabine or the HAA regimen (homoharringtonine, aclarubicin, and cytarabine). After achieving CR, patients received cytarabine-based chemotherapy alone or chemotherapy followed by allogeneic HSCT (allo-HSCT) as postremission therapy. The cutoff date for follow-up was November 2021. This research was approved by the Ethics Committee of Peking University People’s Hospital and carried out in accordance with the Helsinki Declaration.



Detection of IL7R Transcript Level

IL7R transcript levels were retrospectively detected in bone marrow samples collected from all patients at diagnosis. RNA was extracted from bone marrow nucleated cells to synthesize complementary DNA. IL7R transcript level were measured by TaqMan-based RQ-PCR technology. The primers and probe for the IL7R transcript were designed using primer design program, Primer3 (25), and the sequences were as follows: forward primer: 5’-GATGTAGCTTACCGCCAGGA-3’; reverse primer: 5’-CCATTCACTCCAGAAGCCTTT-3’; probe: 5’-FAM-AAGCTGACACTCCTGCAGAGAAAGCT-TAMRA-3’. ABL was selected as a control gene for normalization (26). Quantification of IL7R transcript level was conducted using the 2−ΔCT method and expressed in percentage.



RNA-Seq and Gene Ontology (GO) Analysis

Total RNA extracted from bone marrow samples collected at diagnosis of 15 t(8;21) AML patients were performed sequencing on Illumina NovaSeq 6000 platform. RNA sequence reads were aligned to the human genome (hg38) using Hisat2 v2.0.5. Gene reads were counted by featureCounts v1.5.0-p3. Fragments Per Kilobase of transcript sequence per Millions (FPKM) of each gene was calculated based on the length of the gene and reads count mapped to this gene. Fold changes were computed as the log2 ratio of normalized reads per gene using DEseq2 package in R software (version 3.6.2). Genes expression with |log2 (fold change)| ≥1.0 and adjusted P values <0.05 were considered as diferentially expressed genes (DEGs). GO analysis was performed based on clusterProfiler, enrichplot, org.Hs.eg.db and ggplot2 packages in R software.



Flow Cytometry Analysis

Multi-color Flow cytometry (FCM) experiment were carried out on bone marrow samples collected from 13 newly diagnosed t(8;21) AML patients from March to May 2021 and performed using FACSCanto™ II (BD Biosciences, San Jose CA, USA). The monoclonal antibodies included CD127(IL7R)-APC (Biolegend, Clone A019D5), CD45-V500 (BD Biosciences, Clone HI30), CD19-BV605 (Biolegend, Clone HIB19), CD34-FITC (BD Biosciences, Clone 8G12), CD56-APC-F750 (Biolegend, Clone 5.1H11), CD3-BV421 (Biolegend, Clone OKT3), CD4-PE (Caprico Biotechnologies, Clone OKT4), CD8-PE-Cy7 (BD Biosciences, Clone SK1).

The gating strategy is shown in Figure S1. The FSC-H/FSC-A plot was used to exclude doublets. The FSC-A/SSC-A plot was performed to remove cellular debris and nonviable cells and defined as nucleated cells (NCs). Lymphocytes were defined as CD45-high/SSC-A-low. T, B and NK cells were defined as CD3+, CD3-CD56- and CD3-CD56+ from lymphocytes, respectively. CD4+ T and CD8+ T cells were derived from CD3+ cells. In parallel, AML blast and myeloid cells (abbreviated as Blast+Mye) were defined as CD45-dim/SSC-A-low. CD34+ and CD34- cells were defined in CD34/SSC-A plot. Expression of CD127 was assessed on CD4+ T, CD8+ T, B, NK, and CD34+ Blast+Mye as well as CD34- Blast+Mye cells, respectively. Positive gates for IL7R were determined based on isotype control stains.



Statistical Analysis

The Mann–Whitney U test was used for the pairwise comparisons of continuous variables between groups and Fisher’s exact test for categorical variables. The bivariate Spearman correlation test was used to measure associations among continuous variables. A receiver operating characteristic (ROC) curve was used to identify the optimal cutoff level that best discriminated patients with relapse. Relapse-free survival (RFS) was measured from the date when CR was achieved to the date of last bone marrow evaluation. Overall survival (OS) was defined as time from diagnosis to death or last follow-up. The events were relapse for RFS and death for OS (regardless of the cause), and patients were queried at the date of last follow-up to determine whether they were still alive, or were censored on the date they were last known to be alive. Survival functions were estimated using the Kaplan-Meier method and compared using the log-rank test. The level for a statistically significant difference was set at P<0.05 for all univariate tests. Variables associated with P<0.20 in the univariate analysis were entered into multivariate analysis which performed by the Cox models. The SPSS 26.0 software package (SPSS Inc., Chicago, IL), and GraphPad Prism 8 (GraphPad Software Inc., La Jolla, CA) were used for data analysis.




Results


Patients’ Characteristics and Outcomes

Of 156 t(8;21) AML patients included, 138 (88.5%), 15 (9.6%) and 3 (1.9%) patients individually achieved CR after one, two and three cycles of induction chemotherapy. Thereafter, 101 patients received chemotherapy alone and 3 and 52 individually received 1 and ≥ 2 courses of chemotherapy followed by allo-HSCT at CR1 status (matched sibling donor, n=16; haploidentical related donor, n=38; matched unrelated donor, n=1). 39 patients (25.0%) experienced hematological relapse, and 127 patients (81.4%) were alive at the last follow-up. The median follow-up time was 36.0 (range, 5.8–106.5) months for the entire cohort. The 4-year RFS and OS rate were 71.4% [95% confidence interval (CI), 62.3–78.7%] and 79.1% (95% CI, 70.7–85.4%), respectively.



Transcriptional Expression Pattern of IL7R in t(8;21) AML Patients at Diagnosis

The median IL7R transcript level of all 156 patients at diagnosis was 21.6% (range: 1.9-380.2%, Figure 1A). ROC curve analysis based on relapse were performed (Figure 1B), and 13.0% had the maximal Youden index (0.239) among all values [area under curve (AUC)=0.589, P=0.098]. Thus, 13.0% was the optimal cutoff value which categorized patients into 2 groups: higher than 13.0% (n=108, 69.2%) and the rest (n=48, 30.8%) which were defined as IL7R-H and IL7R-L, respectively.




Figure 1 | (A) The expression pattern of IL7R transcript level in bone marrow of t(8;21) AML patients at diagnosis; (B) ROC curve analysis based on relapse were performed to determine the optimal cutoff value of IL7R transcript level for grouping.





The Impact of IL7R Transcript Level at Diagnosis on Relapse

IL7R-L patients had significantly lower RFS rate than IL7R-H patients (4-year RFS: 54.3% [95% CI, 39.6-69.0%] vs 79.5% [95% CI, 69.0-86.7%], P=0.0027, Figure 2A). Similar results existed if patients who received allo-HSCT were censored at the time of transplantation (4-year RFS: 54.3% [95% CI, 33.5-71.0%] vs 71.3% [95% CI,55.1-82.5%], P=0.012, Figure 2B). Whereas, IL7R-L had a similar OS rate to IL7R-H patients (4-year OS: 74.5% [95% CI, 57.0-85.7%] vs 81.0% [95% CI, 70.8-88.0%], P=0.27).




Figure 2 | The impact of IL7R transcript level at diagnosis on relapse in t(8;21) AML patients using Kaplan–Meier survival analysis (log-rank test). (A) RFS, with no censoring; (B) RFS, with censoring at the time of allo-HSCT.





Relationship Between IL7R Expression at Diagnosis and Other Patients’ Pre-Treatment Characteristics and MRD

Overall, 64 patients (41.0%) had c-KIT mutations at diagnosis. Based on our previous study (27), c-KIT mutation status was categorized into D816/D820 mutation (abbreviated as KITD816/D820, n=35) and N822/e8/WT (abbreviated as KITN822/e8/WT, n=121) groups. According to our prior reports (9, 28), 0.4% (3-log reduction from the pretreatment baseline level) of the RUNX1-RUNX1T1 transcript was selected as the cutoff value for MRD after 2nd consolidation chemotherapy. Thus, >0.4% and ≤0.4% of RUNX1-RUNX1T1 transcript level after 2nd consolidation chemotherapy were individually defined as a high or low MRD level status (abbreviated as MRD-H and MRD-L). Totally, 143 patients received at least 2 courses of consolidation therapy, and 43 and 100 of them were identified as MRD-H and MRD-L, respectively.

As shown in Table 1, IL7R-L was significantly related to higher white blood cell (WBC) counts (P=0.015), higher bone marrow blast percentage (P=0.042), MRD-H (P=0.0060) and KITD816/D820 (P=0.0010). Whereas, it was not related to age, sex, hemoglobin levels, platelet counts and karyotypes (all P>0.05).


Table 1 | Relationship between IL7R expression at diagnosis and other characteristics.





Univariate and Multivariate Analysis of RFS

Univariate analysis was performed and the results were shown in Table 2. In addition to IL7R-L, KITD816/D820, older age, treating with chemotherapy alone and MRD-H were all significantly associated with lower RFS rate (all P<0.05). Whereas, sex, WBC count, hemoglobin level, platelet count, bone marrow blast percentage and karyotypes had no impact on relapse (all P>0.05). The multivariate analysis showed that KITD816/D820, treating with chemotherapy alone and MRD-H were independent adverse prognostic factors for RFS in t(8;21) AML patients (hazard ratio [HR]=7.4 [95% CI 3.0-17.9], P<0.0010; HR=17.7 [95% CI 5.5-56.5], P<0.0010; HR=5.1 [95% CI 2.3-11.0], P<0.0010). However, IL7R transcript level was not an independent prognostic factor for RFS (P=0.28).


Table 2 | Univariate and multivariate analysis of relapse.





Impact of the Combination of IL7R Transcript Expression and c-KIT Mutation Status at Diagnosis on Relapse

In order to further explore the prognostic impact of IL7R transcript level, we combined it with c-KIT mutation status at diagnosis. As a result, 156 patients were categorized into the following 4 groups: IL7R-L/KITD816/D820 (n=19, 12.2%), IL7R-L/KITN822/e8/WT (n=29, 18.6%), IL7R-H/KITD816/D820 (n=16, 10.3%), and IL7R-H/KITN822/e8/WT (n=92, 59.0%).

KITD816/D820 itself was significantly related to a lower RFS rate (4-year RFS, 47.9% [95% CI 28.8-64.7%] vs 78.1% [95% CI 67.7-85.5%], P<0.0001, Figure 3A). After combination, the 4 groups had significantly different RFS rate (P<0.0001, Figure 3B). IL7R-L/KITD816/D820 group had a significantly lower RFS rate than IL7R-H/KITD816/D820 group (4-year RFS, 27.6% [95% CI 8.8-50.6%] vs 74.5% [95% CI 45.4-89.6%], P=0.013), whereas there was no significant difference between IL7R-L/KITN822/e8/WT and IL7R-H/KITN822/e8/WT group (4-year RFS, 72.7% [95% CI 47.2-87.3%] vs 80.4% [95% CI 68.7-88.1%], P=0.73). Furthermore, IL7R-H/KITD816/D820 group had similar RFS rate to KITN822/e8/WT group (4-year RFS, 74.5% vs 78.1%, P=0.35). Therefore, they were merged into one group which was named as Others. As shown in Figure 3C, IL7R-L/KITD816/D820 group had a significantly lower RFS rate compared with Others group (4-year RFS, 27.6% [95% CI 8.8-50.6%] vs 77.6% [95% CI 68.1-84.7%], P<0.0001). After combination, 45.8% of patients (16/35) with KITD816/D820 were recategorized from KIT-mutation-defined high-risk into low-risk group.




Figure 3 | RFS of patients grouped by KIT or the combination of KIT and IL7R using Kaplan–Meier survival analysis (log-rank test). (A) Comparison between patients grouped by KIT mutation status; (B) Comparison between patients categorized into 4 groups; (C) Comparison between patients categorized into 2 groups.





GO Analysis and Comparison of Key Molecules Between IL7R-L and IL7R-H Group

RNA samples from 5 IL7R-L and 10 IL7R-H patients were used to perform RNAseq. Their RQ-PCR-tested IL7R transcript level were significantly related to FPKM of IL-7R (r=0.71, P=0.0042, Figure 4A). IL7R-L patients had 454 down-regulated genes and 59 up-regulated genes compared with IL7R-H patients. As shown in Figure 4B, GO analysis enrichment showed that down-regulated genes were predominantly involved in the regulation of T cell and leukocyte activation, proliferation and differentiation in IL7R-L group. Furthermore, FPKM of granzymes A/B/H/M and the phenotypic markers of naïve and memory T cells (CCR7, CD28 and CD27) were significantly lower in IL7R-L group than that in IL7R-H group (all P<0.05, Figures 4C, D), respectively.




Figure 4 | (A) Correlation of IL7R transcript level and FPKM of IL7R (bivariate Spearman correlation test); (B) Significantly down-regulated GO terms for IL7R-L compared with IL7R-H group; (C) Comparison of FPKM of granzymes A/B/H/M between IL7R-L and IL7R-H group; (D) Comparison of FPKM of CCR7, CD28 and CD27 between IL7R-L and IL7R-H group.





Comparison of IL7R Tested by RQ-PCR and FCM

The IL7R transcript and its protein CD127 were simultaneously tested by RQ-PCR and FCM in other 13 bone marrow samples collected from t(8;21) AML patients at diagnosis, respectively. The CD127 expression was indicated as its frequency in nucleated cells (abbreviated as CD127/NCs). We found that IL7R transcript level was not significantly related to CD127/NCs (r=0.060, P=0.85).

FCM analysis showed the expression pattern of CD127 in different cell subsets. As shown in Figure 5A, CD127 frequency was high in CD4+ T and CD8+ T cell subsets, low in NK cells and fairly low in blast, myeloid and B cells. Moreover, CD127 frequency was significantly higher on CD4+ T cells than that on CD8+ T cells (P=0.0005). Furthermore, a significant association was found between the transcript level of IL7R and CD8+ T/NCs but not CD4+ T/NCs (r=0.65, P=0.015; r=0.22, P=0.47, Figure 5).




Figure 5 | Comparison of IL7R tested by RQ-PCR and FCM. (A) The frequency of CD127 in different cell subsets, numbers on the figure represent median (range); (B) Correlation of IL7R transcript expression and percentage of CD8+ T in NCs (FCM) (bivariate Spearman correlation test); (C) Correlation of IL7R transcript expression and percentage of CD4+ T in NCs (FCM) (bivariate Spearman correlation test).






Discussion

Although AML with t(8;21) belongs to the favorable-risk group based on the current risk stratification strategies, its prognosis is quite variable (1–5). More prognostic indicators need to be identified in order to refine risk-adapted therapy.

In the current study, we found that bone marrows of newly diagnosed patients with t(8;21) AML had varied IL7R transcript levels. Furthermore, low IL7R transcript level at diagnosis was significantly associated with relapse. Multivariate analysis in the current study obtained the same results as we previously reported, that is, KITD816/D820, treating with chemotherapy alone and MRD-H were independent adverse prognostic factors for RFS in t(8;21) AML patients (27). IL7R transcript level was not an independent prognostic factor for RFS and OS. We then combined IL7R transcript level with c-KIT mutation status for patient grouping. We found that low IL7R transcript level was significantly associated with a lower RFS rate in KITD816/D820 group and about two fifths of them were recategorized into KITN822/e8/WT group in regard to relapse. Therefore, IL7R transcript level could be used to further differentiate patients with KITD816/D820.

It has been found that IL7R is mainly expressed by cells of the lymphoid lineage and varies dramatically during the life of lymphoid cells (15, 29). It is expressed in B cell progenitors, but absent in mature B cells (30, 31). Likely, our multi-color flow cytometric analysis showed that CD127 was primarily expressed in CD4+ T and CD8+ T cell subsets, expressed low in NK cells and hardly expressed in blast, myeloid and B cells in bone marrow samples of t(8;21) AML patients. Therefore, IL7R transcript were mainly contributed by T cells in bone marrows. Several studies demonstrated that both naïve and memory T cells express high levels of IL7R, and IL7 is required for their homoeostasis (32–36). IL7R was absent on selecting thymocytes and effector cells (37, 38). In addition to IL7R (37, 38), CCR7, CD28 and CD27 are the phenotypic markers of naïve and memory T cells (39–41). Our RNAseq results showed that the expression of CCR7, CD28 and CD27 in the IL7R-L group were significantly lower than that in the IL7R-H group, which implied that IL7R-L patients had lower frequencies of naïve and memory T cells than IL7R-H patients. Xu et al. reported that AML patients had a decrease in stem cell memory and central memory CD8+ T cells together with an increase in differentiated CD8+ T effector memory and terminal effector cells compared with healthy individuals (42). Therefore, AML patients may have a decrease in memory cells and the degree of decrease impacted their outcomes.

CD8+ T lymphocytes are the major anti-tumor effector cells, and effectively enhancing the antitumor function of CD8+ T cells is the key to the treatment of tumors (43, 44). Granzymes A/B (GZMA/GZMB) are the key cytolytic effector molecules of CD8+ T and NK cells for killing target cells (45). In the current study, a significant association was found between IL7R transcript level and the percentage of CD8+ T cells in NCs but not CD4+ T cells. In addition, IL7R-L group had a significantly lower level of GZMA and GZMB than that of IL7R-H group. Moreover, GO analysis enrichment showed that down-regulated genes were predominantly involved in the regulation of T cell and leukocyte activation, proliferation and differentiation in IL7R-L group. Therefore, the prognostic significance of IL7R transcript level in t(8;21) AML might be mainly caused by T cells.

We found that IL7R transcript level was shown to be significantly related to KIT mutation status. c-KIT is primarily expressed on blast cells in t(8;21) AML. It is a type III receptor tyrosine kinase and its mutations lead to constitutive activation of the receptor causing an increased proliferation of cells during carcinogenesis (46, 47). Neoantigens derived from tumor-specific genetic mutations have high immunogenicity. Iiizumi et al. reported that immune responses to c-KIT-D816V were observed in more than 10% of the donors, which induced HLA class II-restricted CD4+ T cell responses and antigen-specific CD8+ T cells (48). Considering that it is KIT but not IL-7R that was an independent prognostic factor, we suspected that leukemic cells with KITD816/D820 modified tumor microenvironment through affecting the profile of T cells.

In summary, low IL7R transcript level of bone marrow samples collected at diagnosis predicted relapse in patients with t(8;21) AML; patients with KITD816/D820 could be further stratified by IL7R transcript level. Although the current study just detected IL7R transcript of bulk RNA, the survival analysis demonstrated its prognostic significance. Supported by the RNAseq and FCM results, the current study provides a clue on that the amount, status and function of T cells in bone marrow microenvironment may impact treatment outcomes of AML. The mechanism remains to be explored in depth in the future.
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Variables No. of patients Univariate analysis multivariate analysis

4-year RFS rate (95%Cl) P value P value
IL7R transcript level
<13% 48 54.3% (36.7-69.0%) 0.0027 0.28
>13% 108 79.5% (69.0-86.7%)
Age
<40 91 79.9% (68.8-87.4%) 0.016 0.093
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Sex
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Female 76 65.0% (50.3-76.3%)
WBC count
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>9x10° 76 71.1% (57.9-80.9%)
Hemoglobin
<80g/L 83 68.9% (54.8-79.5%) 0.99 -
>80g/L 70 72.3% (658.6-82.1%)
Platelet count
<30x10° 76 69.0% (54.9-79.5%) 0.66 -
>30x10° 79 73.0% (69.7-82.5%)
Bone marrow blast
<50% 87 70.1% (57.1-79.9%) 0.72 =
>50% 64 73.1% (68.9-83.0%)
Patients with cytogenetic abnormalities other than t(8;21) (n=152)
No 64 71.9% (66.7-82.6%) 0.89 =
Yes 88 71.7% (68.9-81.1%)
KIT mutation status
D816/D820 35 47.9% (28.9-64.7%) <0.0001 <0.0010
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Treatment modality
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MRD status
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Variable Al IL7R transcript level P value
IL7R-L IL7R-H

Number of patients 156 48 108

Age (year, median, range) 38 (14-67) 35 (15-60) 39 (14-67) 0.50

Males (%) 80 (51.3%) 26 (54.2%) 54 (50.0%) 0.73

WBC count (x10%L; median; range) 8.7 (0.7-101.0) 12.7 (1.2-69.2) 7.5(0.7-101.0) 0.015

Hemoglobin (g/L; median; range) 76 (31-151) 79 (38-129) 76 (31-151) 0.87

Platelet count (x10%L; median; range) 31 (3-324) 30 (5-171) 33 (3-324) 0.098

Bone marrow blast (%, median, range) 48 (8-91) 55 (12-91) 46 (8-90) 0.042

Patients with cytogenetic abnormalities

other than t(8;21), n (%)(n=152)

No 64 20 (41.7%) 44 (42.3%) 1.0

Yes 88 28 (58.3%) 60 (57.7%)

KIT gene mutation status, n (%)

D816/D820 35 9 (39.6%) 16 (14.8%) 0.0010

N822/e8/WT 121 29 (60.4%) 92 (85.2%)

MRD status, n (%)(n=144)

MRD-L 101 23 (63.5%) 78 (77.2%) 0.0060

MRD-H 43 20 (46.5%) 23 (22.8%)






