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Abstract: The aim of the present study was to conduct a retrospective analysis of efficacy and safety profiles of
azacitidine (AZA) versus. decitabine (DAC) in Chinese patients with intermediate or higher-risk MDS, which was
based on two clinical trials in a single center. A total of 40 included MDS patients diagnosed with refractory anemia
with excess blast (RAEB) were from two independent clinic trials. Patients in each trial received either AZA (n = 19)
or DAC (n = 21) respectively, and the effectiveness as well as the safety profile of the two drugs were compared.
Patients treated with AZA showed a comparative efficacy to DAC group with regard to the overall response rate
(73.7% versus. 76.2%, P = 0.86), overall survival (median: 19.3 versus. 20.8 months, P = 0.56), progression-
free survival (median: 12.3 versus. 9.3 months, P = 0.43) and leukemia-free survival (median: 22.8 versus. 26.6
months, P = 0.62). Patients treated with DAC showed slightly higher incidence of severe hematological adverse
events during the whole treatment. Comparing hematological AEs in each observation interval, a trend of higher
percentage of neutropenia, leukopenia and anemia as well as treatment delays were seen during the first 6 cycles

in the DAC group.
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Introduction

Myelodysplastic Syndromes (MDS) are a clonal
disorders of hematopoietic stem cells charac-
terized by ineffective hematopoiesis in the
bone marrow [1]. Patients with a higher-risk
MDS are associated with increased risk of
transforming to acute myeloid leukemia (AML),
the primary goal of therapies in these patients
is to alter the natural courses of the disease,
while allogeneic stem-cell transplantation (allo-
SCT) being the only curable arm [2, 3]. The
DNA hypomethylating agents (HMAs) azaciti-
dine (AZA) and decitabine (DAC) have been con-
sidered as the first-line therapies in treating
higher-risk MDS in many areas. Several multi-
center phase lll clinical trials have compared
either AZA or DAC with conventional arms
including best supportive care (BSC), and both

drugs showed significant overall survival (0S)
benefit in patients with MDS [4-6]. This present
study represented the first attempt to retro-
spectively compare the efficacy and safety pro-
files of AZA and DAC in Chinese MDS patients,
which was based on two published clinical trials
in a single center [7, 8].

Methods
Patients and treatment

A total of 40 patients were included and ana-
lyzed, all of them were diagnosed with MDS-
REAB between November 2009 and December
2013. All eligible patients data were from the
two clinical trials in Guangdong General Hos-
pital, one was ‘an open-label, phase-3b study of
decitabine for treatment of myelodysplastic
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syndrome in Chinese patients’, and the other
one was ‘a multicenter, single-arm, open-label
phase 2 study of azacitidine for treatment of
Chinese patients with higher risk myelodysplas-
tic syndromes’ [7, 8]. Patients were diagnosed
with intermediated or higher risk MDS-RAEB
according to the 2008 WHO criteria and the
revised International Prognostic Scoring Sys-
tem (IPSS-R) [9, 10]. All patients had received
at least 2 cycles of HMA treatment courses.

Assessment of efficacy and safety

Outcomes of the two trials were compared with
the following efficacy endpoints: overall res-
ponse rate (ORR), overall survival (0OS), progres-
sion-free survival (PFS), and leukemia-free sur-
vival (LFS). ORR includes the rate for complete
response (CR), partial response (PR), marrow
complete response (MCR) and hematological
improvement (HI). Response to HMAs therapy
was assessed according to the modified Inter-
national Working Group (IWG 2006) response
criteria [11]. The OS was defined as the time
from the initiation of HMAs treatment to the
date of death from any causes or to the last
follow-up. The PFS were defined as the time
from the initiation of HMAs medication to treat-
ment failure, progression of diseases or death
from any causes. The time period of AML trans-
formation (PFS) was measured from the initia-
tion time of HMAs treatment to the time with
greater than 20% blasts in the bone marrow.

Severe (grade 3 or higher) hematological or
non-hematological adverse events (AEs) occ-
urred during HMAs treatment were evaluated
according to the Common Toxicity Criteria of
the National Cancer Institute, version 3.0
[12]. Baseline RBC transfusion-dependence
(TD) was defined as receiving > 1 U RBC trans-
fusion within 56 days before the first HMAs
dose. RBC transfusion-independence (Tl) was
defined as receiving no RBCs transfusion for at
least a consecutive 56-day period during the
HMAs treatment.

Statistical analysis

Statistical analysis was conducted by using
SPSS 17.0 software. Continuous variables were
compared using the Mann-Whitney U test or
Student’s t test for two independent samples.
Categorical variables were compared using the
Chi-square test or the Fisher’s exact test. Sur-
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vival analysis was conducted using the Kaplan-
Meier method, and the differences were com-
pared by employing the log-rank test. Statistical
significance was set at P < 0.05 (2-sided). The
hazard ratio (HR) and 95% confidence intervals
(Cls) were estimated in comparison to a refer-
ence risk of 1.0.

Results
Patients and treatment

Of all analyzed patients, twenty-one patients
(21/40, 52.5%) were treated with DAC while the
other nineteen patients (19/40, 47.5%) with
AZA. Baseline characteristics of the study pop-
ulation included sex, age, treatment cycles,
peripheral blood cell count, WHO classification,
cytogenetic risk group and IPSS-R risk group
(Table 1). There was no significant difference
concerning baseline characteristics between
the two cohorts, while a higher proportion of
RAEB-II was seen in the AZA group (89.5% ver-
sus. 66.7%, P = 0.13). Median treatment cycles
were 12 (range, 2~26 cycles) in the AZA group
and 7 (range, 3~21 cycles) in the DAC group (P
= 0.13) (Table 2). Four patients (4/19, 21.1%)
dropped the treatment in AZA group due to
severe infection, while nine patients (9/21,
42.9%) did not finish 6 cycles of treatment in
the DAC group (21.1% versus. 42.9%, P = 0.14).
Among these nine patients in the DAC group,
three patients dropped out due to severe infec-
tion, three patients died because of severe
hemorrhage, and three patients transformed to
AML, respectively.

Treatment response

Fourteen patients (14/19, 73.7%) who received
AZA responded to the treatment: one CR (1/19,
4.8%); five mCR only (5/19, 26.3%); one HI only
(1/19, 5.3%) and seven patients achieved both
mCR and HI (7/19, 36.8%). Responses were
seen in sixteen (16/21, 76.2%) patients in the
DAC group: two CR (2/21, 9.5%); six mCR only
(6/21, 28.6%); one HI only (1/21, 4.8%); and
seven patients (7/21, 33.3%) achieved both
mCR and HI. No significant difference was
observed between the two groups (P = 0.50)
according to the criteria [11]. The median num-
ber of treatment cycles needed to achieve
patients’ best response (BR) was 3 (range,
2~19 cycles) in the AZA group and 2 (range,
1~10 cycle) in the DAC group (P = 0.14). The
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Table 1. Baseline characteristics of the azacitidine and decitabine AML transformation, the
cohorts median LFS in the AZA
Azacitidine group  Decitabine group group was 22.8 (95% Cl,
(n=19) (n =21) Pvalue 21.67-23.94) versus. 26.6
Sex, n (%) 053 months (95% CI NR) in the
Male 9 (47.4%) 13 (61.9%) DAC group ('_"R 1.27; 95%
Female 10 (52.6%) 8 (38.1%) g'zoégj'(iilédfegi%r;.k test,
Median age (years) 61 (38~73) 63 (33~79) 0.94
Treatment cycles 12 (2~26) 7(3~21) 0.13 It was reported that the
Hemoglobin (g/L) 70 (50~114) 68 (42~98) 0.43 number of HMAs cycles laid
Leukocyte count (10°/L) 2.3(0.88~11.75) 2.4 (1.13~4.68) 0.14 an impact on patients’ sur-
Platelet count (10%/L) 68 (11~353) 53.6 (5~336)  0.66 vival, thus we conducted a
Neutrophil count (10%/L) 0.93 (0.27~9.64) 0.86 (0.23~3.44) 0.29 cycle-related survival anal-
WHO classification, n (%) 013 ysis to confirm this notion.
RAEB-1 2 (10.5%) 7 (33.3%) When separately compar-
RAEB-2 17 (89.5%) 14 (66.7%) ing OS, PFS, LFS according
Cytogenetic risk group, n (%) ) to whether patients recei-
’ ved no less than 2, 4 or 6
Normal 10/(53.4%) 11 (53.4%) HMA cycles, similar survival
Good 2(10.5%) 4 (19.0%) was observed (Table 3).
Intermediate 2 (10.5%) 4 (19.0%) Patients who received no
Poor 1(5.3%) 1(4.8%) less than 4 cycles of
Very poor 2 (10.5%) 0 HMAs (no matter which dr-
Unassessable 2 (14.3%) 1 (4.8%) ug) showed a remarkably
IPSS-R risk group, n (%) 1.00 superior survival compared
Intermediate 6 (31.6%) 7 (33.3%) to those who didn’t receive
High 8 (42.1%) 10 (47.6%) 4 cycles of HMAs (HR:
Very high 5 (26.3%) 4 (19.0%) 3.120; 95% CI 1.375-7.077,

WHO, the world health organization; RAEB, refractory anemia with excess blast; IPSS-

R, revised International Prognostic Scoring System.

duration of BR were 6.2 months (range: 1.0~
11.9 months) in the AZA group and 3.5 months
(range: 1.2~23.2 months) in the DAC group (P =
0.61). Similar incidence of death and transfor-
mation to AML were seen (Table 2).

Survival analysis

With a median follow-up of 19.3 months of the
entire 40 patients, three patients were still
alive at the last follow-up in each group, respec-
tively. The median OS was 19.3 months (95% ClI
7.21-31.39) in the AZA group and 20.8 months
(95% Cl 9.59-32.02) in the DAC group; no sig-
nificant difference was observed between the
two groups (HR 1.23; 95% Cl 0.61-2.48; log-
rank test, P = 0.56) (Figure 1A). Median PFS
was 12.3 months (95% Cl, 9.31-15.29) in the
AZA group versus. 9.3 months (95% ClI, 6.72-
11.88) in the DAC group (HR 0.77; 95% Cl 0.40-
1.48; log-rank test, P = 0.43) (Figure 1B). As for
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P = 0.04) (Eigure S1A). Si-
milar superior OS was also
found in patients who res-
ponded to HMAs (including
CR, PR, mCR, HI or multiple response). A medi-
an 0S of 24.5 months (95% Cl: 15.375-33.625)
were seen in the responders’ group versus. 9.3
months (95% CIl: 1.831-16.769) in the non-
responders group (HR 2.516; 95% Cl 1.237-
5.116; P = 0.03) (Figure S1B).

Safety and toxicities

During the first 12 months of treatment, four
patients (4/19, 21.1%) died in the AZA group,
six patients (6/21, 28.6%) died in the DAC
group (P = 0.58). The mortality at 24 months
was 10/19 (52.6%) in the AZA group versus.
11/21 (52.4%) in the DAC group (P = 0.99); the
cumulative mortality of the two cohorts were
84.2% (16/19) in the AZA and 85.7% (18/21) in
the DAC respectively, mainly attributed to AML
(42.1% in the AZA group versus. 38.1%); severe
infections (21.1% in the AZA group versus.
23.8%) and hemorrhage (15.8% in the AZA
group versus. 14.3%).
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Table 2. Treatment response in the two HMA groups

Response by IWG 2006 criteria Azacitidine group (n = 19) Decitabine group (n =21) P value
CR 1(5.3%) 2 (9.5%) -
mCR only 5 (26.3%) 6 (28.6%) -
HI only 1(5.3%) 1 (4.8%) -
mMCR+HI 7 (36.8%) 7(33.3) -
SD 3 (15.8%) 4 (19.0%) -
Treatment failure 2 (10.5%) 1 (4.8%) -
ORR (CR+PR+mCR+HI) 14 (73.7%) 16 (76.2%) 0.86
Cumulative incidence of ORR
At 2" cycle 5 (26.3%) 8 (38.1%) 0.43
At 4 cycle 11 (57.9%) 14 (66.7%) 0.57
At 6" cycle 13 (68.4%) 15 (71.4%) 0.84
First BR (best response) cycle 3(2~19) 2 (1~10) 0.14
Duration of response
Duration of BR (months) 6.2 (1.0~11.9) 3.5(1.2~23.2) 0.61
Duration of CR (months) 10.8 (10.8) 5.2 (1.2~9.3) -
Duration of mCR (months) 3.8 (1.0~30.1) 2.6 (1.7~23.9) 0.43
Duration of HI (months) 6.0 (1.0~30.1) 9.4 (2.1~23.2) 0.13
12-months incidence of AML transformation (%) 2 (10.5%) 4 (19.0%) 0.67
24-months incidence of AML transformation (%) 7 (36.8%) 7 (33.3%) 0.82
Cumulative incidence of AML transformation (%) 8 (42.1%) 8 (38.1%) 0.80
12-months incidence of death (%) 4 (21.1%) 6 (28.6%) 0.58
24-months incidence of death (%) 10 (52.6%) 11 (52.4%) 0.99
Cumulative incidence of death (%) 16 (84.2%) 18 (85.7%) 0.89

CR, complete response; mCR, marrow complete response; HI, hematological improvement; SD, stable disease; ORR, overall

response rate; AML, acute myeloid leukemia.

Severe hematological and non-hematological
AEs were screened. In general, patients treated
with DAC showed slightly higher incidence of
neutropenia (85.7% in the DAC group versus.
73.7%, P = 0.44) and leukopenia episodes
(85.7% in the DAC group versus. 78.9%, P =
0.69) during the whole treatment; higher inci-
dence of severe anemia was also observed in
the DAC group (76.2% versus. 52.6%, P = 0.12);
incidence of thrombocytopenia remained simi-
lar between the two cohorts (Table 4).

When evenly separating the first 8 HMAs cycles
into 4 observation intervals, patients treated
with DAC showed higher incidence of neutrope-
nia episodes during the first 6 HMAs cycles,
however, no significant difference was observed
(Figure 2A, 2B); likewise, higher incidence of
severe anemia episodes was observed in the
DAC group during the first 8 cycles (Figure 2C);
the percentage of RBC-TI patients was similar
during the whole treatment (Figure 2D). On the
other hand, these curves of mentioned AEs or
RBC-TI patients remained similar in the shape
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as HMAs treatment went on, indicating analo-
gous pharmacological and toxicological effects
between these two regimens.

Toleration to HMAs was also analyzed by means
of comparing the incidence of treatment delays,
which were attributed to the drug-related toxici-
ties: 12.5%-26.3% cycles were delayed during
the AZA treatment, while the incidence of treat-
ment delays in the DAC group was 18.8%-
29.6%. When analyzed HMAs treatment beyond
the 6" cycle, patients received DAC exhibited a
significant higher rate of treatment delays
(21/71 versus. 25/144, P = 0.04) (Figure 2E).

Discussion

Reported by other published works comparing
AZA and DAC, both drugs showed comparable
efficacy in treating MDS patients [13-15], while
different survival exist between the two HMAs
concerning to some special subgroups. There
was a superior overall survival for AZA among
patients with more than 65 years old (P =

Am J Transl Res 2019;11(7):4533-4541
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Figure 1. Analysis of the efficacy endpoints. A. Overall survival (OS) by hypo-
methylating agents (HMAs) in the two groups. B. Progression-free survival (PFS)
by HMAs in the two groups. C. Leukemia-free survival (LFS) by HMAs in the two
groups.
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0.017) [13]; Patients with
more than one-year MDS
duration showed a signifi-
cant better survival in the
AZA group than DAC [14].
Meta-analysis also found
that AZA provided a surviv-
al benefit on MDS patients
than DAC [16, 17].

In accordance with former
real-world studies rather
than meta-analysis, results
from our study revealed a
comparable efficacy betw-
een AZA and DAC regard-
ing to ORR (73.7% versus.
76.2%), OS (19.3 versus.
20.8 months), PFS (12.3
versus. 9.3 months) and ti-
me to AML transformation
(22.8 versus. 26.6 months)
in Chinese MDS-RAEB pati-
ents, while patients who re-
ceived DAC showed a slight-
ly longer HI duration (6.0
versus. 9.4 months, P =
0.13). Meanwhile, our retro-
spective analysis also con-
firmed the previously repo-
rted findings that a better
OS goes for patients who
received longer HMA treat-
ment and patients who re-
sponded to HMAs (Figure
S1A, S1B).

There are divergences in
the toxicity profiles of the
two HMAs. According to a
phase Il study conducted
comparison between DAC
and AZA in USA, both AZA
and DAC were well tolerat-
ed in MDS/MPN patients
[18]. Researches from Ko-
rean had reported strong
myelosuppression in both
AZA and DAC, and higher
probability for MDS patient
who received DAC to under-
go hematological AEs or
bleeding episodes [13, 14].
In another report conduct-
ed in Turkey, higher proba-
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Table 3. Survival endpoints of two HMAs in general group and subgroups

Overall survival (OS, months) Progression-free survival (PFS, months)
AZA group Decitabine group P value (HR; 95% Cl)  AZA group Decitabine group P value (HR; 95% CI)

Overall 19.3 (n = 19) 20.8 (n=21) 0.56 (1.23; 0.61-2.48) 12.3(n=19)
Received 4 cycles 24.3 (n = 16) 24.2 (n=17)

Patients

Leukemia-free survival (LFS, months)

AZA group Decitabine group P value (HR; 95% Cl)
9.3 (n=21) 0.43(0.77; 0.40-1.48) 22.8 (n=19) 26.6 (n =21) 0.62 (1.27; 0.49-3.31)
0.76 (1.13; 0.52-2.45)  13.0 (n = 16) 11.0 (n = 17) 0.45 (0.76; 0.37-1.56)  23.3 (n = 16) 26.6 (n = 17) 0.77 (1.16; 0.42-3.22)
Received 6 cycles 24.5 (n = 15) 38.7 (n=11) 0.26 (1.73; 0.67-4.45)  15.3 (n = 15) 15.4 (n=11) 0.70(0.85; 0.38-1.92) 23.3 (n=15) 26.6 (n=11) 0.58 (1.37; 0.45-4.20)

AZA, azacitidine; DAC, decitabine; HR, hazard ratio; 95% Cl, 95% confidential interval.
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Table 4. Severe (grade 3 or higher) hematological or non-hematological adverse events of two HMAs

AZA group (n = 19) DAC group (n = 21) P value of
Grade 3 Grade 4 Total Grade 3 Grade 4 Total total
Hematological AEs
Anemia 8 2 0 (52.6%) 5 11 6 (76.2%) 0.12
Leukopenia 7 8 15 (78.9%) 8 10 18 (85.7%) 0.69
Neutropenia 3 11 4 (73.7%) 1 17 8 (85.7%) 0.44
Thrombocytopenia 6 7 3 (68.4%) 3 12 5 (71.4%) 0.84
Non-hematological AEs
Febrile neutropenia 2 0 2 (10.5%) 2 0 2 (9.5%) 1.00
Pneumonia 5 3 8 (42.1%) 7 2 9 (42.9%) 0.96
Peripheral infection 4 0 4 (21.0%) 4 1 5 (23.8%) 1.00
Upper respiratory tract infection 4 1 6 (31.6%) 2 2 4 (19.0%) 0.36
Hemorrhage 1 1 3(15.8%) 3 0 3(14.3%) 1.00
AZA, azacitidine; DAC, decitabine; AE, adverse events.
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Figure 2. Safety and toxicities profile in
the HMAs groups. A. Incidence of se-
vere neutropenia during the first 8 cy-
cles. B. Incidence of severe leukopenia
during the first 8 cycles. C. Incidence of
severe anemia during the first 8 cycles.
D. Percentage of RBC-TI patients dur-
ing the first 8 cycles. E. Percentage of
delayed treatment cycles in two groups.

Percentage of treatment cycles

No. Treatment cycle 2m 3° 4n 50 6" >6 cycles
Delayed cycles in AZA  5/19 3118 2/16 1/15 2115 25/144
Delayed cycles in DAC  6/21 5/21 3/16 3/15 31 21/71
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bility for patients who received AZA to get
febrile neutropenia were seen compared to
patients who received DAC [15].

Similar to Korean researchers, we found higher
incidence of severe hematological AEs in the
DAC group during the whole treatment: 76.2%
versus. 47.6% for anemia (P = 0.12); 85.7% ver-
sus. 73.7% for neutropenia (P = 0.44); 85.7%
versus. 78.9% for leukocytopenia (P = 0.69).
Comparing hematological AEs in each observa-
tion interval, a trend of higher percentage of
neutropenia, leukopenia and anemia were also
seen during the first 6 cycles in the DAC group
(Figure 2A-C). As the treatment went on, the
highest peaks of neutropenia and leukopenia
curves emerged at the 2" cyle in both HMAs.
Higher percentage of RBC-TI patients emerged
at 2-8 cycles in both HMAs group (Figure 2D).
These results implied that analogous pharma-
cological toxicities may exist between AZA and
DAC, both drugs led to the myelosuppression at
the early stage of treatment. After the 2" cycle
of HMAs, patients seemed to recovery from
myelosuppression during next 5-8 cycles, while
a higher trend of toxicities curves were seen in
the DAC group. Higher incidence of cycles
delays was required in DAC then in AZA arm
before 6" cycle (Figure 2E).

In brief, the current retrospective study pro-
vides evidence for comparable efficacies of
AZA and DAC in Chinese MDS patients. In
accordance with studies conducted in Korea,
both HMAs showed high hematological toxici-
ties in Chinese MDS patients, we found remark-
able lower incidence of hematological AEs and
cycles delays in patients treated with AZA rath-
er than DAC. Thus, prospective comparisons
AZA with DAC in Chinese patients are needed in
future.
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Figure S1. A. OS by HMAs in patients who received less than 4 cycles versus. patients received no less than 4 cycles.
B. OS by HMAs in the responders (including CR, PR, mCR and HI) versus. non-responders.



