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Abstract: Objective: To explore the clinical effect of applying the pre-excitation regimen in the treatment of patients with 

refractory relapsed acute non-lymphocytic leukemia (ANLL). Methods: This research work was carried out in our hospital 

(Shaanxi Provincial People’s Hospital) from September 2021 to September 2022. A total of 50 cases were selected for this 

study, and all were given a pre-excitation treatment plan, mainly low-dose cytarabine, aclarithromycin, etoposide, granulocyte 

colony-stimulating factor, and more were implemented. The clinical intervention effect was then analyzed. Results: Among 

the 50 patients in this study, the results showed that the treatment was very effective for 22 cases, accounting for 44.00%; 

effective for 14 cases, accounting for 28.00%; and ineffective for 14 cases, accounting for 28.00%. The total rate of 

effectiveness was 72.00%. The hematopoietic system adverse reactions of the patients were mainly bone marrow suppression. 

All 50 patients had different degrees of blood count decline, among which some patients’ neutrophils were less than 0.5×109 

/L. The median time was 7 days. Among them, 25 patients had infection problems, the incidence rate was 50.00%, the patient’s 

platelet count PLT < 20 × 109/L, and the median time was 10 days. At the same time, among the 50 patients in this study, 34 

(68.00%) patients had symptoms such as loss of appetite, nausea, vomiting, and fatigue, 17 (34.00%) patients showed hair 

loss, mildly elevated transaminases were observed in 8 (16.00%) patients, and 11 (22.00%) patients had muscle soreness. 

Conclusion: In the treatment of patients with refractory complex acute non-lymphocytic leukemia, the application of pre-

excitation regimen has a significant effect, which can improve the adverse symptoms of patients, reduce the incidence of 

adverse reactions, and promote the recovery of patients. 
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1. Introduction 

From the perspective of clinical development, the incidence of patients with refractory and complex non-

lymphocytic leukemia is on the rise, posing a serious threat to the life and health of patients [1]. In the 

treatment of patients, conventional chemotherapy methods such as MA, DA and HA are used. The drug 

resistance of patients is high, resulting in insignificant curative effect. Moreover, some patients are affected 

by factors such as age and organ function. The implementation of an equal-dose chemotherapy regimen 

lacks tolerability [2]. Judging from the current clinical development, there are many methods in the 

application of the pre-excitation program for the treatment of patients with refractory and complex acute 

non-lymphocytic leukemia (ANLL) [3] such as GAG program, using granulocyte colony-stimulating factor, 

low-dose cytarabine and aclarithromycin, and so on [4]. The HAG regimen included granulocyte colony-
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stimulating factor, low-dose cytarabine, and homoharringtonine. The clinical application effects of various 

treatment methods are relatively significant, and it is necessary to make a reasonable choice in combination 

with the actual situation [5]. This study mainly provides the basis of the GAG program, in which etoposide 

was added, and patients with complex and refractory ANLL in our hospital were selected as subjects, and 

the research effect is analyzed as follows. 

 

2. Materials and methods 

2.1. Data analysis 

This experimental study was carried out in our hospital from September 2021 to September 2022. 50 

subjects were selected, all of whom were patients with complex and refractory acute non-lymphocytic 

leukemia. Among the patients, there were 30 males and 20 females. The oldest patient was 66 years old 

and the youngest was 22 years old. The mean age of the patients was (46.56 ± 3.23) years old. When using 

French–American–British (FAB) classification systems as the classification standard, there were 3 M1 

patients, 16 M2 patients, 10 M4 patients, 17 M5 patients, and 4 M6 patients. 

Inclusion criteria: Patients who received standard mitoxantrone and cytarabine (MA), 

homoharringtonine and cytarabine (HA), or daunorubicin and cytarabine (DA) induction chemotherapy, 

but no obvious effect was obtained, or patients who relapsed after half a year of cure; patients who were 

resistant to the use of this pre-excitation regimen; patients who were informed and voluntarily participated 

in the experiment and cooperated; this study was in line with the standard of the hospital’s experiment. 

Exclusion criteria: patients who had a history of mental illness or had mental abnormalities; patients 

who did not comply with the treatment, and dropped out of the study halfway; patients with incomplete 

data. 

 

2.2. Research methods 

All patients were treated with a pre-excitation regimen, and 10 mg of cytarabine was administered from the 

1st day to the 14th day via subcutaneous injection every 12 hours. 20 mg/d of aclarithromycin was 

administered from 1st day to the 4th day via intravenous infusion. For etoposide, it needs to be administered 

from the 1st day to the 14th day, with a dosage of 50 mg/d via intravenous drip. The dosage of granulocyte 

colony-stimulating factor was 100ug/m2-200ug/m2 and was administered subcutaneously from the 1st day 

to the 14th day. 

 

2.3. Observation indicators 

The observation indicators of the patient’s drug treatment effect include “very effective,” “effective,” and 

“ineffective.”: Very effective means that the patient’s symptoms were significantly relieved; effective 

means that the patient’s symptoms were relieved to some extent; ineffective means that the patient’s 

symptoms were not relieved after the treatment. The total efficiency was calculated by excluding 

inefficiencies. 

To observe and compare the adverse reactions of the patients during the treatment, routine 

electrocardiogram, liver and kidney function of the patients were monitored before chemotherapy; after 

chemotherapy, the blood test results, liver and kidney function, and gastrointestinal adverse reactions of the 

patients were observed. Further observations and analysis were conducted to determine the effect of 

chemotherapy regimens on adverse reactions of patients. 

 

2.4. Statistical methods 

SPSS20.0 statistical software was used for data comparison and statistics in this study. The data statistics 

process involves two indicators, namely measurement data and count data. The expressions of the two are 
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(x ± s) and (n, %), the former needs to be guaranteed to meet the normal distribution, and the data needs to 

be verified after the calculation is completed to verify that there is a standard value, which is based on 0.05, 

which is greater than the standard value, indicating that the comparison of this research is meaningless. On 

the contrary, it shows that this comparison is meaningful, and the corresponding verification expressions 

are 2 value and t value [6].  

 

3. Results 

3.1. Therapeutic effect 

Among the 50 patients in this study, 22 cases showed significant results, accounting for 44.00%, 14 cases 

showed some effect, accounting for 28.00%, and 14 cases showed no effect, accounting for 28.00%, the 

total rate of effectiveness of the treatment was 72.00%. The hematopoietic system adverse reactions of the 

patients were mainly bone marrow suppression. All 50 patients had different degrees of blood count decline 

with a median time of 7 days, among which the neutrophils of some patients were less than 0.5×109/L. 

Among them, 25 patients had infection problems, and the incidence rate was 50.00%. The infection sites 

included oral mucosa, periodontal, lung, upper respiratory tract, etc., and antibiotics were the main 

treatment option. After 5-10 days of treatment, the symptoms of the patients were relieved. At the same 

time, the patients’ platelet count was less than 20×109/L, and the median time was 10 days. The patients’ 

symptoms were mainly bleeding gums and skin and mucous membranes. Platelet transfusion therapy was 

given, and the patients improved after treatment. 

 

3.2. Incidence of adverse reactions 

Among the 50 patients in this study, 34 (68.00%) patients had symptoms such as loss of appetite, nausea, 

vomiting, and fatigue, 17 (34.00%) patients showed hair loss, and 8 (16.00%) patients showed mildly 

elevated transaminases, and improved symptoms after hepatoprotective intervention was given. At the same 

time, 11 patients (22.00%) developed muscle soreness. 

 

4. Discussion 

Refractory complex ANLL is a difficult problem in clinical treatment, because the disease is more complex, 

which makes its treatment difficult and the clinical treatment effect is poor [7]. From the perspective of 

clinical development, the incidence of patients with refractory and complex non-lymphocytic leukemia is 

on the rise, posing a serious threat to the life and health of patients. Such patients usually have undergone 

chemotherapy intervention for many years, resulting in declination if the patients’ physique, and a decrease 

in their immune function. The effect of the treatment plan is not significant; therefore, the clinical treatment 

of patients is difficult [8]. Judging from the actual development situation, domestic and foreign research 

results on the therapeutic efficacy of patients with refractory complex ANLL are different, and the cure rate 

is usually below 30%-40% [9]. 

The use of G-CSF in pre-excitation regimen can enhance the apoptosis-inducing effect of low-dose 

Ara-C on myeloid leukemia cells, and in the specific implementation process, it can have an effect on 

quiescent ANLL, make it enter the cell cycle, intervene with thin and cycle-specific chemotherapeutic drugs, 

maximize their killing effect, and inhibit the self-renewal of leukemia cells, affect the metabolism of 

chemotherapeutic drugs in leukemia cells, and help chemotherapeutic drugs induce programmed cell death 

in leukemia cells [10]. The earliest clinical research on this drug was in 1995, which showed that the G-CSF 

pre-stimulation chemotherapy regimen has a significant effect on patients with refractory and relapsed 

ANLL, and a satisfactory result was obtained [11]. The CAG program was applied in another research, with 

12 patients with refractory and complex ANLL as the research subjects; the results showed that 42% of the 

patients were significantly treated, and the total rate of effectiveness was 75% [12]. 


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VP-16 is an inhibitor of DNA topoisomerase II, which is a porcine mastiff factor that causes DNA 

strand breakage, which affects DNA repair and inhibits tumor cell proliferation [13]. This drug is a time-

dependent drug, and VP-16 is a reliable apoptosis inducer, which not only has the effect of inhibiting the 

proliferation of tumor cells, but also can promote cell apoptosis to achieve dual anti-tumor effects. 

Aclacinomycin can be embedded in the DNA double helix structure, thereby affecting the template function 

of DNA and affecting the DNA polymerase. Both of them will be combined with Ara-C to fight against 

leukemia [14]. According to relevant research data, 36 patients with ANLL were treated with the 

conventional dose of cytarabine, aclacinomycin and etoposide (AAE) regimen, and the results showed that 

the rate of effectiveness was 80.6% [15]. Because most of the patients with refractory and complex non-

leukocytic leukemia are elderly, have poor organ functions, poor economic conditions, and other problems, 

when treating patients in this study, the pre-excitation program was applied combined with the 

characteristics of the two aforementioned treatment programs. The results showed that among the 50 

patients in this study, the results showed that there were 22 cases, accounting for 44.00%, the results showed 

that there were 14 cases that were not effective, accounting for 28.00%, and 14 cases were ineffective, 

accounting for 28.00%, and the total effective rate was 72.00%. At the same time, among the 50 patients in 

this study, 34 (68.00%) patients had symptoms such as loss of appetite, nausea, vomiting and fatigue, 17 

(34.00%) patients showed hair loss, and 8 (16.00%) patients Mildly elevated transaminases were observed, 

and 11 (22.00%) patients had muscle soreness. The results show that the application of pre-excitation 

regimen therapy in the treatment of patients with refractory and complex non-lymphocytic leukemia has a 

significant effect, can promote the recovery of patients, and reduce the incidence of adverse reactions in 

patients. 

 

5. Conclusion 

In conclusion, the application of the pre-excitation regimen has a significant effect on the treatment of 

patients with refractory complex acute non-lymphocytic leukemia, in which it improves the adverse 

symptoms of patients, reduce the incidence of adverse reactions of patients, and promote the development 

of patients. Hence, it has high clinical application value and should be popularized and implemented. 

 

Disclosure statement 

The author declares no conflict of interest. 

 

References 

[1] Tang W, 2021, Analysis of the Efficacy and Prognostic Factors of CCCG-ALL-2015 Regimen in the 

Treatment of Children with T-ALL, dissertation, Chongqing Medical University. 

[2] Meng T, 2021, Clinical Study of Allo-HSCT and Decitabine Combined with CAG Regimen in the 

Treatment of ETP-ALL, dissertation, Soochow University. 

[3] Li X, 2020, A Preliminary Clinical Study of Multiple Myeloma and Non-Hodgkin Lymphoma with 

Specific T Lymphocytes Targeting Multiple Tumor-Associated Antigens, dissertation, Anhui Medical 

University. 

[4] Wang L, 2020, Analysis of Clinical Characteristics and Efficacy of Imatinib and Dasatinib in the 

Treatment of Children with Philadelphia Chromosome-Positive Acute Lymphoblastic Leukemia, 

dissertation, Guangzhou Medical University. 

[5] Zhang X, Wang L, Tang B, et al., 2020, Follow-Up Evaluation of 306 Cases of Acute Myeloid 

Leukemia and Acute Lymphoblastic Leukemia Treated with Unrelated Umbilical Cord Blood 



 

 46 Volume 6; Issue 6 

 

 

Transplantation Without Antithymocyte Globulin. China Tissue Engineering Research, 24(31): 4986–

4993. 

[6] Lin Y, Zhang R, Chen R, 2020, Efficacy Observation of Low-Dose FCR Regimen in the Treatment of 

Elderly Patients with Non-High-Risk Chronic Lymphocytic Leukemia. Journal of Practical Oncology, 

35(4): 341–348. 

[7] Lv M, Jiang E, He Y, et al., 2020, Comparison of the Efficacy of Autologous and Sibling Hematopoietic 

Stem Cell Transplantation in the Treatment of Ph+ Acute Lymphoblastic Leukemia. Chinese Journal 

of Hematology, 41(5): 373–378. 

[8] Gu S, Miao J, Shen H, et al., 2020, Expression of Long Non-Coding RNA Lymphocytic Leukemia 

Deletion Gene 1 in Esophageal Squamous Cell Carcinoma and Its Effect on Cell Proliferation, 

Migration and Invasion. Practical Medical Journal, 36(21): 2911–2915. 

[9] Feng J, Zhang L, Cao X, et al., 2020, Similar Pediatric Regimens in the Treatment of Ph Chromosome-

Negative Adolescents and Young Adults with Acute Lymphoblastic Leukemia: A Single-Center 

Retrospective Study. Chinese Journal of Hematology, 41(5): 399–404. 

[10] Long Y, Xu L, Tang X, 2020, Meta-Analysis of TKIs Combined with Autologous Hematopoietic Stem 

Cell Transplantation in the Treatment of Adult Feicheng Chromosome-Positive Acute Lymphoblastic 

Leukemia. Laboratory Medicine and Clinic, 17(12): 1694–1697. 

[11] Chen X, Lei T, Yu H, et al., 2020, Analysis of the Efficacy and Adverse Reactions of Ibrutinib in the 

Treatment of Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma. World Latest Medical 

Information Digest (Continuous Electronic Journal), 20(53): 21–24 + 29. 

[12] Tang W, 2020, Analysis of the Relationship Between Adverse Reactions and Plasma Concentrations 

of High-Dose Methotrexate in the Treatment of Childhood Acute Lymphoblastic Leukemia. China 

Prescription Drugs, 18(12): 70–71. 

[13] Liu H, Huang Q, 2020, A Case of Non-Hodgkin Lymphoma After Remission of Acute Lymphoblastic 

Leukemia. China Rural Medicine, 27(19): 38–39. 

[14] Zhou Q, Xu F, Wen J, et al., 2020, Influence of Non-Medical Factors on the Standardization of 

Diagnosis and Treatment and Prognosis of Elderly Acute Myeloid Leukemia. World Latest Medical 

Information Digest (Continuous Electronic Journal), 20(58): 25–28. 

[15] Yang Y, 2020, The Clinical Significance of Different Transcripts of BCR/ABL in Ph-Positive B-

Lineage Acute Lymphoblastic Leukemia in the era of TKI therapy and Its Transcript Evolution During 

Relapse, dissertation, Shanxi Medical University. 

 

Publisher’s note 

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations. 

 


