MEDICAL
SCIENCE

L

MONITOR

Received: 2020.09.10
Accepted: 2020.11.02
Available online: 2020.11.26
Published: 2021.01.30

Authors’ Contribution:

Study Design A B
Data Collection B
Statistical Analysis C c
Data Interpretation D DE
Manuscript Preparation E E
Literature Search F
Funds Collection G DF
F
DF
A

Corresponding Author:
Source of support:

DE 1,2

N = T = NN VU R PUR U R

CLINICAL RESEARCH

e-ISSN 1643-3750
© Med Sci Monit, 2021; 27: €928454
DOI: 10.12659/MSM.928454

Evaluation of Reduced-Dose Decitabine and
Azacitidine for Treating Myelodysplastic
Syndromes: A Retrospective Study

Naibo Hu
Tiejun Qin
Xiaoyan Du
Bingyi Wang
Xiaoyun Wang
Zefeng Xu
Lijuan Pan
Shigiang Qu
Zhijian Xiao

1 Department of Myelodysplastic Syndromes, Institute of Hematology and Blood
Diseases Hospital, Chinese Academy of Medical Sciences and Peking Union
Medical College, Tianjin, P.R. China

2 Department of Hematology, The Second Hospital of Tianjin Medical University,
Tianjin, P.R. China

3 Medical Department, Yidu Cloud (Beijing) Technology Co,, Ltd., Beijing, P.R. China

Zhijian Xiao, e-mail: zjxiao@ihcams.ac.cn
National Science and Technology Major Project of China (2017ZX09304024)

Background:

Material/Methods:

Results:

Conclusions:

MeSH Keywords:

Full-text PDF:

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Hypomethylating agents (HMA) are considered the first-line therapy for high-risk myelodysplastic syndromes
(MDS). However, as the efficacy and safety of rational dosing regimens are lacking, we evaluated the effective-
ness and safety of reduced-dose azacitidine (AZA) vs. decitabine (DAC) in adult MDS patients.

This retrospective study was conducted at the Institute of Hematology & Blood Diseases Hospital, for hospital-
ized MDS patients diagnosed (WHO 2008 classification criteria) from May 2006 to February 2020. These AZA-
and DCA-naive patients treated with AZA 100 mg/(m?-day) for 5 days to 7 days or DAC 20 mg/(m?day) for 3
days to 4 days, or 20 mg/(m*day) 1 day/week for 3 weeks/month were assessed for treatment responses and
adverse events.

Of the 158 enrolled MDS patients, 120 and 38 patients were administered reduced-dose DAC and AZA, respec-
tively. All the patients received a median of 2 treatment cycles. The overall response rates (ORR) were 50.0%
and 73.3% in the AZA and DAC groups, respectively (P=0.007). The percentage of platelet transfusion depen-
dence in the AZA group was lower than the DAC group (P=0.026). The multivariate analysis demonstrated that
the DAC treatment was a significant factor for improved responses (OR 2.928; 95% Cl 1.267-6.896; P=0.012),
and the absolute neutrophil count (ANC) was a predictor of the ORR (OR 0.725; 95% Cl 0.558-0.898; P=0.008).
Neutropenia (P=0.016) and infection (P=0.032) incidences were higher in the DAC group.

The reduced-dose DAC group demonstrated a better response than the AZA group in MDS patients with dif-
ferent prognostic risks. The patients’ pre-treatment ANC was a significant factor associated with the ORR.
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Background

Myelodysplastic syndromes (MDS) are hematologic diseases
characterized by ineffective and dysplastic hematopoiesis, which
causes cytopenia and can trigger acute leukemia [1]. MDS is di-
vided into lower- (low and intermediate-1) and higher-risk (in-
termediate-2 and higher) MDS according to the International
Prognostic Scoring System (IPSS), and the clinical decisions
about treatment are in accordance with these risk classifica-
tions [2]. The treatment of lower-risk MDS is aimed at improv-
ing cytopenia and providing optimal supportive care [2]. The
patients with higher-risk MDS have an increased risk of con-
version to acute myeloid leukemia (AML). The primary goal
of the higher-risk MDS treatment is to use hypomethylating
agents (HMA), chemotherapy, or transplantation to alter the
course of the disease [3]. The deoxyribonucleic acid hypometh-
ylating agents (HMA), azacitidine (AZA), and decitabine (DAC)
are first-line therapies in the treatment of higher-risk MDS.

Several multicenter phase Il or lll clinical trials have compared
either AZA or DAC with conventional treatments, including the
best supportive care, and both drugs showed a significant
overall survival benefit in patients with MDS [4-6]. Several
retrospective studies compared the effectiveness and safety
of AZA or DAC. However, all those reports focused on the pa-
tients on normal doses of AZA or DAC treatment [7-9]. Because
the normal-dose HMA result in adverse effects, many MDS pa-
tients receive reduced-dose HMA treatment. Moreover, only
a proportion of patients who can tolerate the standard-dose
demethylation therapy can achieve favorable outcomes, and
several cycles are needed before the efficacy of this therapy
can be observed. Therefore, it is essential to discover the pa-
rameters that can determine whether a patient will respond
to the HMA, avoid adverse effects, and not require alternative
treatments. Currently, there is a lack of data on the effective-
ness and safety of reduced-dose AZA vs. reduced-dose DAC.

Therefore, the present study retrospectively assessed the ef-
fectiveness and safety of reduced-dose AZA and reduced-dose
DAC in treating MDS patients, and investigated the factors in-
fluencing patients’ responses to the HMA.

Material and Methods

Patients

The MDS patients at the Institute of Hematology & Blood
Diseases Hospital, Chinese Academy of Medical Sciences &
Peking Union Medical College (Tianjin, China) who received
HMA (DAC or AZA) for the first time between May 2006 and
February 2020 were retrospectively reviewed. All the patients
diagnosed with MDS (aged >18 years) who were unable to
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tolerate the standard dose of DAC of 20 mg/(m?-day) (body
surface area-based dosing) for 5 days every cycle (4 weeks=1
cycle) or AZA 75 mg/(m2-day) for 7 days every cycle due to age,
physical condition, or complications were included in this study.
These patients are typically >70 years old, have severe long-
term comorbidities or uncontrolled infections before treat-
ment, indicating intolerance and the refusal of standard-dose
chemotherapy. The exclusion criteria were patients who had
already developed AML, or MDS accompanied by lymphoma,
myeloma, or other blood diseases; received any previous che-
motherapy (including aclariamycin, cytarabine, daunorubicin,
idarubicin, fludarabine, topotecan), and hematopoietic stem-
cell transplantation; previously been treated with HMA, includ-
ing patients treated with other dosages of HMA, or treated
with a combination of HMA (DAC and AZA); used any drugs,
which could improve the blood indicator results including an-
drogen, erythropoietin, or thalidomide.

The electronic health records of the eligible patients were
screened and extracted from a cooperative medical intelligence
platform (Yidu Cloud Technology Co., Ltd., Beijing, China). This
study was approved by the Institute of Hematology & Blood
Diseases Hospital Ethics Committee, and exempted from ob-
taining informed consent by the patients as this was a ret-
rospective study. The patients were evaluated using the IPSS
and divided into 2 categories, the lower-risk (low and interme-
diate-1) and higher-risk (intermediate-2 and higher) groups,
and analyzed using the Revised IPSS (IPSS-R) at the beginning
of the hypomethylating therapy. The mutational gene targets
were examined using high-throughput sequencing (Illumina,
San Diego, CA). The potential gene mutations were determined
according to the Catalogue of Somatic Mutations in Cancer.

Treatment

The enrolled MDS patients who could not tolerate the stan-
dard-dose HMA were treated with reduced-dose DAC before
AZA was available in China. Although AZA is recommended
for these patients, AZA was registered and marketed in China
only in 2018, and has a less-potent myelosuppressive effect.
The exceptions were patients who could not tolerate subcu-
taneous AZA injections, explicitly refused AZA treatment be-
cause of the distrust of a newly marketed drug, and still used
DAC for sequential therapy.

The DAC was administered intravenously, 20 mg/(m?-day)
for 3 days to 4 days or 20 mg/(m?-day) for 1 day/week for 3
weeks/month including a 1-week break. The AZA was admin-
istered subcutaneously at a fixed dose of 100 mg daily for 5
days to 7 days, and the treatment schedule was repeated ev-
ery 4 weeks to 6 weeks. It was recommended that patients be
treated with a reduced-dose HMA continuously until the pa-
tient developed intolerance and was unable to continue this
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therapy. None of the patients had more than 4 cycles owing to
their physical condition, comorbidities, financial reasons, and
personal attitudes or beliefs. Four cycles of DAC and AZA treat-
ment are generally recommended in clinical practice. Therefore,
the treatments were terminated or continued based on the in-
dividual’s physical conditions. The first treatment evaluation
was performed at the end of the HMA treatment cycle 1 or
2. Transfusion dependence was defined as the need for more
than 4 units of red blood cells (RBCs) or 16 units of platelets
(PLT) within 8 weeks before treatment. The study population
consisted of 2 groups, 1 group accepted the reduced-dose DAC
treatment (DAC group) and the other group accepted the re-
duced-dose AZA treatment (AZA group).

Assessment of efficacy and safety

The response to the treatment was evaluated in patients
who received at least 1 cycle of HMA according to the revised
International Working Group (IWG) 2006 criteria [10]. The
overall response rate (ORR) includes complete remission (CR),
partial remission (PR), marrow CR (mCR), and hematologic im-
provement (HI). Among them, HI was defined as satisfying at
least 1 of the following responses: erythroid response (HI-E),
PLT response (HI-P), or neutrophil response (HI-N). The hema-
tological response time or improvement was assessed accord-
ing to the IWG 2000 criteria for MDS [11]. Adverse events were
evaluated according to the Common Terminology Criteria for
Adverse Events (4.0) [12].

Statistical analysis

All the statistical analysis was conducted using the R Project
for statistical computing (R version 3.6.3, Holding the
Windsock, CRAN). The continuous variables were presented
as meanzstandard deviation (SD) or median (interquartile range
[(IQR]) depending on whether the data conformed to normal
distribution. The categorical variables were shown as counts
or percentages. The Mann-Whitney U test was used to com-
pare the intergroup continuous variables; and Fisher’s exact
test or the Chi-square test was used to compare the categor-
ical variables between the 2 groups. P<0.05 was considered
statistically significant. To determine the independent factors
associated with the overall response, univariate and stepwise
logistic regression analysis were performed using patient vari-
ables, including the HMA types, age, sex, cytogenetics, WHO
subtypes, IPSS risk, levels of RBC, hemoglobin (Hb), PLT, and
absolute neutrophil count (ANC). The odds ratio (OR) and 95%
confidence interval (Cl) were calculated.

The data to support the findings of this study are available on
request from the corresponding author.
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Results

Baseline patient characteristics

A total of 158 patients were screened after the DAC or AZA
treatment during the study period. Thirty-eight (24.0%) patients
received the reduced-dose AZA treatment, and 120 patients
(75.9%) received the reduced-dose DAC treatment (Table 1).
The median age of the AZA group (63 years, interquartile range
[IQR] 53-68) was higher than the DAC group (57 years, IQR
49-64) (P=0.024). The proportion of patients with the MDS sub-
type, MDS with excess blasts 1 (MDS-EB1) (63/158, 39.9%) was
higher than the proportion of patients with MDS subtype, MDS
with excess blasts 2 (MDS-EB2) (72/158, 45.6%). Their cytoge-
netic results were divided into 3 groups: the good karyotype
(78 patients, 49.4%), the intermediate karyotype (45 patients,
28.5%), and the poor karyotype (35 patients, 22.2%), based on
the IPSS classification. These results were classified into low-
(16 patients, 10.1%), intermediate- (33 patients, 20.9%), high-
(53 patients, 33.5%), and very high-risk (56 patients, 35.4%)
MDS patients, based on the IPSS-R classification. The number
of patients from the 2 groups who received transfusion dur-
ing the treatment were significantly different between the AZA
and DAC groups (P=0.005). The baseline characteristics were
well-balanced between the 2 groups (Table 1).

The molecular description of MDS will provide a better under-
standing, classification, and treatment of this disease as MDS
are a group of clonal hematopoietic disorders marked by inef-
fective hematopoiesis and peripheral cytopenia. Any disrup-
tion of the hematopoietic progenitor proliferation and natural
differentiation into mature myeloid elements has the poten-
tial to lead to ineffective hematopoiesis and an MDS pheno-
type. The observed gene mutations are detailed in Table 2.
Eighty of the 158 patients (50.6%) presented with at least 1
mutation. The 5 most common mutations were TP53, ASXL1,
FAT1, U2AF1, and RUNX1. Less commonly mutated genes in-
cluded NRAS, TET2, DNMT3A, JAK2, IDH1, IDH2, SRSF2, CEBPA,
NPM1, KRAS, WT1, BRAF, EZH2, MPL, FLT3, GATA, KIT. No sig-
nificant differences were observed in the mutated genes be-
tween the 2 treatment arms.

Treatment response

The patients in both groups received 2 (IQR 1-4) treatment
cycles, with 1 cycle (IQR 1-2) as the median for response as-
sessment (Table 3). With respect to the treatment responses
to AZA and DAC, the best rate of response was CR in 8 (5.1%)
patients, mCR in 66 (41.8%) patients, and stable disease (sd)
in 20 (12.7%) patients. Twenty-nine patients (18.4%) received
<2 cycles of HMA without any documented response or pro-
gression. The ORR in the DAC group was higher (75 patients,
62.5%) than the AZA group (16 patients, 42.1%) (P=0.007).
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Table 1. Baseline patient characteristics.

Indicators Total (n=158) Azacitidine group (n=38) Decitabine

Age, years 59 [49-66] 63 [53-68] 57 [49-64] 0.024*
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Table 1 continued. Baseline patient characteristics.

CLINICAL RESEARCH

Indicators Total (n=158)

ANGC,10%/L 0.6 [0.3-1.3]
"""" LI 420 [210-860]
"""" wier 09 [07-13]
"""" Mono, 104 o1 [01-04]
"""" Ret10%L 003 [001-010]
"""" Rt 13 [0626]
"""" s 100 002 [001-014]
"""" RE% 160 [101-230]
"""" NRBG 1L 001 [0-004]
"'i(jiir'j)';i"f}a}}{&i;g};;{s'i;i;'t}é;t}.&;}{t """""" 18[8_102] """""
Transfusion during treatment 117 (741%)
 Anti-infection therapy 9% (608%)

Azacitidine group (n=38) Decitabine

0.8 [0.3-1.5] 0.6 [0.3-1.2] 0.378
"""" 380 [210-858] 420 [225-885] 0855
"""" 08 [05-12] 10 [07-13] 0038
"""" 02 [01-03] 01 [0-04] 0877
004 [001-008] 004 [001-006] 0358
19 [0633] 13 [06-24] 0123
002 [001-010] 002 [0-014] 0758
"""" 158 [00-232] 160 [103-227] 0874
001 [0-003] o001 [0-004] 0985

22 [6-296] 16 [8-74] 0.361
""""" Y
""""" 17 @47%) 79 (658%) 0023

Parametric continuous variables presented as mean (SD); nonparametric variables reported as median [IQR]; categorical

variables represented as number (percentage within category). * P<0.05 was considered statistically significant. ANC — absolute
neutrophil count; BM — bone marrow; Hb — hemoglobin; IGs — immature granulocytes; IPSS — International Prognostic Scoring
System; IPSS-R — Revised International Prognostic Scoring System; IRF — immature reticulocyte fraction; LY — lymphocyte count;
Mono — monocyte count; MDS-EB1 — MDS with excess blasts 1; MDS-EB2 — MDS with excess blasts 2; MDS-MLD/RS/U — MDS
multilineage dysplasia/ring sideroblasts/unclassifiable; NRBC — nucleated red blood cells; PLT — platelet count; RBC — red blood cell

count; Ret — reticulocyte count; WBC — white blood cells.

Among the patients’ Hl results, HI-E was observed in 43 (27.2%)
patients, HI-N in 57 (36.1%) patients, and HI-P in 40 (25.3%)
patients. The PLT transfusion independence was 15.8% (n=6)
and 35.0% (n=42) in patients treated with AZA and DAC, re-
spectively (P=0.026).

Safety

The incidence of adverse events after treatment with re-
duced-dose AZA and reduced-dose DAC regimens are shown
in Table 4. The most common hematological adverse events
(grade I11-I1V) were neutropenia (93 patients, 58.9%) and throm-
bocytopenia (97 patients, 61.4%). The treatment-related ad-
verse events included infections (42 patients, 26.6%), hemor-
rhage (3 patients, 1.9%), and hepatic injury (8 patients, 5.1%).
Statistically significant differences in the incidences of neutro-
penia (P=0.016) and infections (P=0.032) were observed be-
tween the 2 treatment groups.

Predictive factors for the overall response rates in
reduced-dose AZA or DAC treatment

All the variables that could have an effect on the ORR to spe-
cific HMA were included in a univariate logistic regression

analysis (Table 5). The DAC treatment (odds ratio [OR] 2.750;
95% Cl 1.294-5.885; P=0.008) showed a higher ORR. The mul-
tivariable regression analysis demonstrated the DAC treatment
was a significant influential factor for a better response (OR
2.928; 95% Cl 1.267-6.896; P=0.012), whereas the ANC (OR
0.725; 95% Cl 0.558-0.898; P=0.008) was a significant pre-
dictor of the ORR.

Discussion

HMA are considered to be epigenetic drugs that can alter the
natural course of the disease, and have been widely used in
the treatment of MDS. However, attempts to explore the opti-
mum therapeutic regimen to achieve better efficacy and main-
tenance time based on the drug dosage and treatment cycles
remain the most concerning issues. Our results confirmed
that adults with MDS treated with the reduced-dose DAC reg-
imen (20 mg/[m2-day] for 3 days to 4 days or 20 mg/[m?-day]
1 day/week for 3 weeks/month including a 1-week break) had
higher ORR and HI rates than those treated with the reduced-
dose AZA regimen (100 mg for 5 days to 7 days). We identi-
fied that the DAC therapy and lower ANC were independent
predictors for an improved ORR.
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Table 2. Frequencies of identified mutations.

Azacitidine group (n=38)
ASXL1 (%)

HuN. et al.:
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Decitabine group (n=120) P value

Currently, a grouped-therapy strategy is the international con-
sensus for treating MDS. HMA administered to low-risk MDS
patients improved their cytopenia. However, these patients do
not have longer survival periods than the high-risk MDS pa-
tients [13,14]. Although the standard-dose regimen of HMA is
efficient, it can cause myelosuppression, and cannot be pre-
scribed when contraindicated in the elderly population due to
its adverse effects [15,16]. Moreover, the genetic characteris-
tics of patients affect the clinical phenotype, prognosis, and
response to treatment. The mutations in TP53, ASXL1, TET2,
RUNX1, and JAK2 are particularly common in treatment-relat-
ed MDS [17]. Therefore, considering the real-world patients
of varying ages and risk stratifications of the disease, patient
characteristics, their varied treatment options and evaluation
criterion, have inevitable heterogeneity. Neither the IPSS cat-
egories nor the mutations were statistically different between
the 2 treatment arms.

The reduced-dose HMA treatment was effective in this study,
with more than half the patients achieving an ORR (91 pa-
tients, 57.6%). DAC at reduced-doses can achieve epigenetic

modification by targeting the inhibition of DNMT1, a pro-
tein-coding gene [18]. Some studies demonstrated that a re-
duced-dose DAC regimen has definite efficacy with reduced
incidences of adverse reactions, including bone marrow sup-
pression [19,20]. Our results suggest that the ORR of patients
with MDS to the reduced-dose DAC treatment was approxi-
mately 62.5%, and the CR rate was 5.8%. Previous studies of
reduced-dose DAC regimens have revealed similar ORR (range
44.0% to 68.0%), although those studies included smaller sam-
ple sizes [21]. A significant ORR advantage was not observed
in the DAC group with a standard regimen (about 70%) com-
pared to the reduced-dose DAC patients [22,23]. This could be
related to the heterogeneity of patients.

As a commonly used HMA for MDS treatment, AZA is effective
and safe for patients; the ORR to AZA ranged from 30% to 60%
in previous studies. A study of 3 dosage regimens (all 28-day
cycles) in patients with MDS suggested that the ORR to AZA
was 39.4% (75 mg/[m?day] for 5 days), 67.9% (75 m4m?-day]
for 7 days including a 2-day break), and 51.3% (75 mg/[m?-day]
for 7 days), respectively [24]. The ORR was 45.9% in patients
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Table 3. Treatment responses.

Indicators Total (n=158) Azacitidine (n=38) Decitabine (n=120) P value
Cycles of treatment 2 [1-4] 2 [1-4] 2 [1-4] 0.499
' Cycles of response assessment - T T 1 op2 0830
CResponse
"""" ® 8 (1% 1 (6% 7 (8% 0680
"""" mR 66 (418%) 12 (16%) 54 (50% 0186
"""" PR 0
"""" Ml (without CRemCR+PR) 17 (108%) 3  (79%) 14 (17% 0764
"""" Stable disease 29 (184%) 8 (L1% 21 (175% 0634
"""" Falure 30 (190% 12 (16%) 18 (150% 0032
"""" Notassessed 2 (13%) 2 (3% o 005
"""" ORR (CRMCR+PR+H) o1 (576%) 16 (421%) 75 (625%)  0037*
|.|| ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
"""" WE a3 @i2% 5 (132% 38 (317% 0035
"""" WN 57 (361%) 9 (37% 48 (400%) 0082
"""" We o a0 (@53%) 8 (1% 32 (267% 0529
 Transfusion independence (RBQ) 62 (392% 12 (Gle%) 50 @17%) 0341
 Transfusion independence (PLT) 48 (04% 6 (158 - 2 @50% 0026*

Parametric continuous variables are presented as mean (SD); nonparametric variables are reported as median [IQR]; categorical
variables are represented as a number (percentage within the category). * P<0.05 was considered statistically significant.

CR - complete remission; HI — hematologic improvement; HI-E — Hl-erythroid; HI-N — Hi-neutrophil; HI-P — Hl-platelet; mCR — marrow
complete response; PD — progressive disease; ORR — overall response rate; PLT — platelets; PR — partial response; RBC — red blood cells.

Table 4. Toxicity analysis.

P value

Total (n=158)

Adverse events Azacitidine (n=38) Decitabine (n=120)

Adverse hematological events (llI-1V)

Neutropenia 93  (58.9%) 16 (42.1%) 77  (64.2%) 0.016*
"""" Thrombocytopenia 97 (614%) 19 (500%) 78 (650%) 0098
 Myelosuppression | 33 (41% 8 QL1%) 30 (50% 0620
ifections 2 Q66w s (132% 7 (08%) 0032*
Hemorhage 3 @ew 0 (0% 3 s 0999
Hepaticinuwy 8 (1% 61 (6% 7 68w o681

* P<0.05 was considered statistically significant.

who had lower-risk MDS treated with AZA4[25]. According to
the Southwestern Oncology Group (SWOG) S1117, the ORR was
38% (CR rate: 24%; mCR rate: 12%, and HI rate: 14%) for the
high-risk group receiving AZA alone [26]. Our results showed
the ORR to the reduced-dose AZA treatment in adult patients
with MDS in different risk stratifications was 42.1%. The rate
of response was 2.6, 31.6, 7.9, and 21.1% for CR, mCR, sd with

This work is licensed under Creative Common Attribution-
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HI, and sd without HI, respectively. In our comparison of the re-
duced-dose strategies of DAC and AZA, the DAC group achieved
higher treatment responses (CR: 5.8% vs. 2.6%; mCR: 45% vs.
31.6%; ORR: 62.5% vs. 42.1%), and transfusion independence
(RBC: 41.7% vs. 31.6%; PLT: 35% vs. 15.8%). Although the rea-
son for this can be the larger patient population more inclined
to receive DAC, it is a reflection of real-world treatment. We

[Chemical Abstracts/CAS]

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]



Hu N. et al.:

CLI N ICAL RES EARCH Reduced-dose azacytidine and decitabine in MDS

© Med Sci Monit, 2021; 27: e928454

Table 5. Univariate and multivariate regression analysis of the factors for overall responses.

Univariate Multivariate

OR (95% Cl) P value P value

Indicators

Hypomethylating agents

Azacitidine ref
© Decitabine 2291 (1097-4881) 0029* 2580 (1130-6055)  0026*
Age(yerssy 1009 (0983-103) 0479 1003 (0971-1036) 0848
Csex
"""" Male 127 (06362366 0540 1117 (0517-239) 0776
"""" Female b

MDS-EB1 2261 (0.862-6.102) 0.099 1.222  (0.302-4.913) 0.776
MDS-EB2 1.719  (0.670-4.527) 0.262 0.945  (0.211-4.246) 0.941
MDS-MLD/RS/U ref

Good ref
"""" intermediate 0619 (0293-1301) 0206 1037 (03832858 0943
"""" Poor 0703 (0312-158) 0392 1210 (038-3910) 0747
CWBsshisk
"""" ntermediate-1 et
"""" Intermediate2 0800 (0391-1628) 0538 0598 (0.214-1643) 0321
"""" Wgh 0563 (0234-1338) 0194 0388 (0.086-1644) 0205

<5 ref
"""" > 2009 (0950-4300) 0069 2384 (07547648 0137
"""" as 1283 (0442-3766) 0646 2214 (0465-10718) 0317
REC 0804 (0483-1328) 0393 0586 (0211-1548) 0289
W 1002 (0987-1018) 0815 - 1016 (0986-1050) 0310
ANC 0737 (0567-0913) 0012 0728 (0541-0916)  0019%
PLT 1 (0.996-1.004) 0.889 1 (0.995-1.004) 0.914

* P<0.05 was considered statistically significant. ANC — absolute neutrophil count; BM — bone marrow; Hb — hemoglobin;

IPSS — International Prognostic Scoring System; MDS-EB1 — MDS with excess blasts 1; MDS-EB2 — MDS with excess blasts 2;
MDS-MLD/RS/U — multilineage dysplasia/ring sideroblasts/unclassifiable; PLT — platelets; ref — this variable was used as a control in
the statistical analysis; RBC — red blood cells.

found that DAC was the superior treatment for patients with Myelosuppression and infections after the HMA treatments are
at least 5% bone marrow blasts and higher-risk MDS by IPSS-R. significant safety concerns. The need for prophylactic use of
Our results coincide with a phase Il study at the MD Anderson antibiotics in HMA treatment-associated infections is current-
Cancer Center, USA [27]. ly inconclusive. Our results are consistent with Xu et al. [28],

who reported that the incidence of hematological adverse
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events (grade IlI-1V) is higher in the DAC-treated patients. In
our study, the HMA treatment-associated infections occurred
in 13.2% and 30.8% of AZA- and DAC-treated patients, respec-
tively. Results from a Korean study [29] suggest that >grade IlI
neutropenia was more common in the DAC-treated patients,
and the incidence of infections was significantly lower in the
AZA group. Although the HMA used (DAC) was related to an
increased risk of infection, there was no difference in the mor-
tality induced by the infections. The reduced-dose HMA regi-
mens were relatively safer in these patients.

Our results are consistent with another study [30], which found
a significant ORR improvement in the DAC regimen over the
AZA regimen, and analyzed the prognostic response factors.
The ANC was the only identified prognostic factor associated
with the ORR to HMA. The white blood cell count (WBC) and
ANC generally decrease synchronously during myelosuppres-
sion. A significantly inhibited effect of the bone marrow’s he-
matopoietic function was seen in the ANC, and it is easy to
acquire severe infections and other complications [31]. It sug-
gests that early ANC detection may be an important predic-
tor of the clinical response in patients with MDS. A study by
Bao et al. showed that the complex karyotype, gene mutations,
and doubling of the PLT count after 1 treatment cycle were
the independent prognostic factors for predicting CR after the
DAC treatment [32]. The different genetic variants lead to var-
ied outcomes; however, the mechanism remains unknown.

Our study has several limitations. First, the study was based on
a retrospective design although any evidence is vital for val-
idation in future prospective cohort studies. Second, the im-
balance in the number of MDS patients between the 2 treat-
ment groups was due to the late launch of AZA in China. Third,
the follow-up results of all the patients receiving DAC and AZA
treatments were not accessible; therefore, we did not take the
survival analysis into account. Currently, a prospective multi-
center study organized by our team is ongoing.
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Conclusions

In conclusion, our results show that DAC treatment with a re-
duced-dose regimen (20 mg/[m2-day] for 3 days to 4 days or
20 mg/[m?day] 1 day/week for 3 weeks/month including a
1-week break) could have a better response than reduced-
dose AZA therapy (100 mg for 5 days to 7 days) in patients
with MDS with varied prognostic risks. The early ANC of pa-
tients was a significant factor associated with the ORR. Our
study provides reliable clinical evidence for understanding
the effectiveness of low-dosage HMA regimens in MDS pa-
tients. Although the number of patients in the 2 groups is un-
balanced due to the different times of the availability of DAC
and AZA in China, it reflects the Chinese reality of MDS treat-
ment with reduced-dose HMA in the real world. Further pro-
spective studies to explore the optimal therapeutic dose strat-
egy with large-scale sample sizes are warranted.
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