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Abstract: Purpose: To observe the effects of arsenious acid combined with retinoic acid and chemotherapy for acute promyelocytic
leukemia on clinical effect, adverse reaction and prognosis. Methods: the clinical data of 60 patients who received APL initial treatment
from our hospital during April 2012 to September 2015 were selected, which were divided into 2 groups according to the treatment protocol;
there were 30 patients in each group; in the control group, retinoic acid combined with chemotherapy drug was adopted, on the basis of
which, arsenious acid chemotherapy was adopted in the observation group. The clinical effects, adverse reactions and prognosis were
compared between the two groups. Results: The CR time (30.14±4.82) days in the observation group was lower than that of the control
group(44.62±6.32) days; the continuous hyperleukocytosis time (10.21±3.62) days in the observation group was shorter than that of the
control group (16.21±5.31) days; the negative conversion ratio of PML-RAα (89.34±6.82)% in the observation group was higher than that of
the control group(76.61±7.24)%; the CR rate 86.67% in the observation group was higher than that of the control group 56.45%(P<0.05);
there was no statistical difference between the early death rate 6.67% of the observation group and 13.33% of the control group(P>0.05).
There was no statistical difference between the rates of adverse reactions of the two groups; the follow-up recurrence rate 6.67% of the
observation group was lower than that of the control group 30.00%; the survival rate 73.33% of the observation group was higher than that
of the control group 46.67% ( P<0.05). Conclusion: The effects of acute promyelocytic leukemia treated by arsenious acid, retinoic acid and
chemotherapy is remarkable. The combined chemotherapy can improve complete remission rate, reduce long-term recurrence rate, improve
survival rate and has few adverse reactions.
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Introduction
In acute myelocytic leukemia, the acute promyelocytic
leukemia( APL) is more common with high incidence rates,
occupying about 10% of acute myelogenous leukemia; the
typical symptoms of APL are high fever, anemia, hemorrhage
and easy infection[1]. APL is rapid in paroxysm; there exists
disseminated intravascular coagulation in the early onset of

by arsenious acid in the chemotherapy process, which can
reduce the recurrence of disease. Therefore, this paper studies
the APL patients treated in our hospital from April 2012 to
September 2015, aiming at exploring the effects of the
combination therapy of retinoic acid, arsenious acid and
chemotherapy, and the results are as the follows:
1. Data and Methods

disease, and it is easy to induce bleeding infection, thereby
increasing the risk of early illness[2]. Therefore, APL patients
should be induced and treated early in order to optimize
prognosis. The clinically common full anti-acid type retinoic
acid is used to induce chemotherapy for APL patients; the
chemotherapy drugs like cytarabine, mitoxantrone, daunorubicin
and homoharringtonine can be used to make a comprehensive
chemotherapy during the rising period of white blood cells; the
complete remission rate can be up to 90 percent; the bone
marrow suppression is not obvious during the treatment process;
the bleeding tendency is obvious; the recurrence rate in later
[3]

stages is high . In recent years, our hospital has made great
progress in the curative effects when the APL patients are treated

1.1 General Data
The clinical data of 60 APL patients treated in our hospital
from April 2012 to September 2015 are selected; the inclusion
criteria are that the clinical diagnosis is consistent with Guide for
Diagnosis and Treatment of Acute Promyelocytic Leukemia in
China[4]. According to the standard, all APL patients are
confirmed by cell chemistry, genetics, morphology and flow
cytometry. All patients have high fever, skin mucous membrane
or vaginal bleeding and mouth ulcer. The exclusion criteria are
the patients in pregnancy, lactation period or patients with
abnormal livers and kidneys or patients giving up treatment.
According to the treatment plan, the patients are divided into two
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groups; there are 30 patients in the observation group; the male

complete response time, continuous hyperleukaemia time,

and female ratio is 17:13; the age is between 21-74 years old; the

PML-RARAα GGT. (2) Adverse reactions; (3) Prognosis 1 year

average age is (54.24±20.21) years old; the course of disease is

( recurrence and survival).
1.4 Evaluation Criteria[5,6]

4-10 months; the average course of disease is (5.01±1.21)
months; there are 30 patients in the control group; the male and

Complete remission (CR) standard: There are no signs and

female ratio is 16:14; the age is between 24-72 years old; the

symptoms induced by leukemic cells; the male Hb is higher than

average age is (52.36±18.24) years old; the course of disease is

100g/L while the female Hb is higher than 90g/L; the neutrophil

5-12 months; the average course of disease is (5.14±1.32)

value is higher than 1.5×109/ L; the platelet is higher than

months; there is no statistical difference between the two groups

70×109/L, and no leukemia cells are seen in peripheral blood

(P>0.05).

cells. The contents of bone marrow primary particles and

1.2 Methods

promyelocyte are less than 5%. Recurrence criteria: The contents

The control group is treated with retinoic acid +

of bone marrow primary particles and promyelocyte are more

chemotherapy drug: 30-60 mg of retinoic acid, once per day, it

than 20% or 5%-20%.

can be eaten by twice or 3 times; at first, after patients with

1.5 Statistical Applications

white blood cells return to normal or improve coagulation

In SPSS21.0 Statistical software analysis data, the normal
±s), the group rate of

abnormalities, they receive chemotherapy; the scheme is:

measurement data is expressed by (

patients use 40-60 mg of daunorubicin or 10 mg of mitoxantrone

counting data is tested by

for 3 days, or 1-2 mg of homoharringtonine or 50-100 mg of

number [n(%)]; the group comparison is tested by t, P <0.05;

cytosine arabinoside for 7 consecutive days for intravenous drip.

there is statistical significance for the difference.

The observation group is treated with the above-mentioned

2

; the counting data is expressed by

2. Results

treatment combined with arsenious acid: 10 mg of arsenious acid
is added into 500 ml of 5 percent of glucose solution; the

2.1 Clinical Efficacy Indicators

intravenous drip lasts for 3-4 hours once a day; both groups are

The CR time and the time of continuous hyperleukemia in

treated for 28 days. If white blood cells are less than 1.0×109/L,

the observation group are shorter than those of the control group;

the growth of white blood cells is promoted by GCSF cytokines;

the rate of PML-RARα in the observation group is higher than

blood platelets, fresh plasma and low molecular weight heparin

that of the control group( P<0.05); see Table 1. In the

are infused throughout the treatment process to support

observation group, the early death rate is 6.67% (2/30) while the

symptomatic treatment. After the remission, the observation

early death rate is 13.33% (4/30) in the control group; there is no

group is treated by alternating consolidation chemotherapy with

statistical difference (P>0.05). The CR rate of the observation

arsenious acid, retinoic acid and chemotherapy, and the high

group 86.67% (26/30) is higher than that of the control group

dose is consolidated for once in the cytosine arabinoside.

53.33% (16/30)(P<0.05,

2

=7.9365). See Table 1:

1.3 Observation Indicators
(1) Clinical efficacy index: complete remission rate,
Table.1 Comparison of clinical efficacy indicators (

±s)

Group

Up to CR Time (d)

Continuous hyperleukaemia time (d)

Negative conversion ratio of PML-RARα (%)

Observation group (n=30)

30.14±4.82a

10.21±3.62a

89.34±6.82a

Control group (n=30)

44.62±6.32

16.21±5.31

76.61±7.24

t

9.9783

5.1137

7.0101

aP

＜0.05

＜0.05

＜0.05

a

Note: Comparison between groups, P<0.05.

2.2 Adverse Reactions There is no statistical difference

see Table 2.

between the two groups of adverse reaction rates (P>0.05), and
Table.2 Comparison of Adverse Reactions (n,%)
Adverse Reactions

Observation group (n=30)

Control group (n=30)

Number of patients

Percentage (%)

Number of patients

Percentage (%)

High white blood cell

10

33.33

11

36.67

Myelosuppression

20

66.67

20

66.67

Hepatic abnormality

6

20.00

5

16.67

Abnormal cardiac function

2

6.67

2

6.67

Gastrointestinal discomfort

4

13.33

5

16.67
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2.3 Prognosis

syndrome, and affects the curative effect[12,13]. Arsenious acid

After 1 year follow-up, the recurrence rate of the

(arsenic trioxide) is a traditional Chinese medicine, commonly

observation group was lower than that of the control group while

known as “white arsenic” which can induce the differentiation

the survival rate was higher than that of the control group

and apoptosis of promyelocyte, stimulate the part of PML,

(P<0.05), and the difference was obvious and was of statistically

reduce the PML-RARα’s production of fusion protein; combined

significant (P<0.05). See Table 3.

with retinoic acid, it can play a synergistic role, enhance the
differentiation effect, improve the sensitivity between the two

Table.3 Comparison of prognosis [n(%)]
Group
Observation group (n=30)
Control group (n=30)
2
a

P

Recurrence

drugs, and does not generate cross-resistance[14]. The advantages

Survival
a

22（73.33）

of combination therapy of two drugs may be as follows: ①

9（30.00）

14（46.67）

Dual-induction chemotherapy can enhance the obstruction of

5.4545

4.4444

＜0.05

＜0.05

2（6.67）

a

Note: Comparison between groups, aP <0.05.

3. Discussion
APL is more specific in acute myeloid leukemia; the
chromosomes 15 and 17 of the patients are easy to shift and be
transformed into PML-RARAα fusion gene. After chemotherapy,
many leukemia cells of the APL patients had a lot of apoptosis,
releasing procoagulant particles, and induced the increase of
mortality for DIC[7,8]. The treatment of APL is divided into three
stages: induction of remission, consolidation of chemotherapy,
maintenance of treatment, lasting about 2 or 3 years. APL
patients are treated with all-transretinoic acid (ATRA) and
arsenious acid (AS2O3) combined with chemotherapy, which has
become the best solution for APL chemotherapy. ATRA can be
directly combined with PML-RARα so as to inhibit the
transcription and promote differentiation and maturation of
tumor cells. AS2O3 can reduce the expression ability of bcl-2
gene in APL cells and induce apoptosis[9,10]. The complete
remission rate is about 90%-93% by using retinoic acid or
arsenious acid in APL-induced chemotherapy. In order to further
improve the clinical therapeutic effect, our hospital has achieved
good effect on the combination of retinoic acid with arsenious
acid and chemotherapy drugs.
In this study, the CR time and continuous hyperleukemia
time in the observation group are lower than those of the control
group, the negative conversion ratio of PML-RARα is higher
than that of the control group; the CR rate 87. 10% is higher than
that of the control group56.45%. It is similar to the result of Tao
Xiaoming[11]. It is suggested that the effect of arsenious acid and
retinoic acid combined with chemotherapy for APL is
remarkable and can accelerate the remission as well as improve
the complete remission rate. The reasons of the analysis are as
follows: Retinoic acid can stimulate the fusion protein of
PML-RALα, prevent the retardation of cell differentiation,
accelerate the maturation of promyelocyte, and play a role in
resisting APL. Retinoic acid-induced treatment generally does
not cause severe bone marrow suppression in patients; it can
reduce infection and bleeding probability, but it still has
limitations; the complete response time is long, increases the
resistance of retinoic acid to patients, causes retinoic acid

differentiation of promyelocytes and white blood cells, inhibit
the proliferation and reduce the duration of drug effect; ② the
effects of the intravenous injection drugs are quick; ③ The
effect of double induction therapy on preventing APL cells from
producing coagulation-promoting substances is extremely strong;
the coagulation of the patients is accelerated to normal and the
prognosis effect is improved; the risk of early death is
reduced[15,16,17]. In addition, some scholars have found that when
the concentration of arsenious acid is low, its pharmacological
action mainly focus on inducing differentiation; when the
concentration of arsenious acid is increased, apoptosis can be
induced; the mechanism of the study may have physiological
effects on degrading the fusion protein of PML-RALα[18]. In
addition, when the treatment is supplemented by symptomatic
treatment such as platelets, plasma and low molecular weight
heparin; the correction of abnormal coagulation can be
accelerated, and the patient is prevented from dying due to
intracranial hemorrhage. The recurrence rate of the observation
group 6.67% was lower than that of the control group 30.00%
after 1 year follow-up, and the survival rate 73.33% was higher
than that of the control group 46.67%. It shows that the
feasibility of the combined induction remission treatment
regimen is high, the quality of life of the patient can be
optimized, and the later relapse can be avoided.
In this study, there are fewer gastrointestinal disorders in
the two groups, which may be related to the use of a drug like
antagonistic 5- hydroxytryptamine 3 receptor in the treatment,
which can be used for anti-vomiting. There are high white blood
cells in both groups, but there is no high white blood cell
syndrome, considered to be related to early control of high white
blood cells and continued use of chemotherapeutic agents. In
addition, there is abnormal cardiac function in both groups; it
improves after symptomatic treatment, and doesn’t influence
clinical treatment. In order to ensure the effectiveness of
treatment, attention should be paid to patient discomfort during
treatment and abnormal symptoms should be treated in time;
after the remission of APL is complete, PML-RARα can be
observed on a regular basis, and the recurrence of molecular
biology can be detected as soon as possible, thus preventing
hematological recurrence. The effect of the combined treatment
regimen on the coagulation index of APL patients is subject to
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further investigation.

detection of double-strand PCR amplicons of PML/RARα fusion gene

In conclusion, the clinical effect of arsenious acid combined
with retinoic acid and chemotherapy in patients with acute
promyelocytic leukemia is remarkable, which is beneficial to
complete remission of disease, reduce recurrence, promote
survival rate and improve prognosis.
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