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Summary

Purpose: To investigate the efficacy and safety of irinotecan 
combined with nedaplatin in the treatment of small cell lung 
cancer (SCLC).  

Methods: 64 patients diagnosed with SCLC in our hospital 
from April 2013 to June 2015 were retrospectively analyzed. 
Thirty-two patients in group A were treated with irinotecan 
combined with nedaplatin, while 32 patients in group B were 
treated with irinotecan combined with cisplatin. The treat-
ment efficacy was evaluated after 3 cycles of chemotherapy. 
Abbott ARCHIITECT i2000SR chemiluminescence micropar-
ticle immunoassay analyzer was used to detect serum CEA, 
CA19.9 and CA125. The levels of serum CEA, CA19.9 and 
CA125 were assessed before and after treatment.  

Results: In the two groups, the levels of serum CEA, CA19.9 
and CA125 of the patients after treatment were lower than 
those before treatment (p<0.05). The main toxic side effect 
of the patients was gastrointestinal reaction in both groups. 
The total incidence of toxic side effects in group A was lower 
than that in group B (p<0.05). 

Conclusion: The efficacy of irinotecan combined with ne-
daplatin is good and the safety is high in the treatment of 
SCLC and it can be used as a clinical treatment method of 
SCLC and is worthy of being generalized.
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Introduction

	 Lung cancer is the most common primary ma-
lignant tumor in the lung. It mainly appears in the 
bronchial epithelium [1]. 1.8 million people are di-
agnosed with lung cancer each year, and 1.6 million 
people die of this disease [2]. Some reports indicate 
that smoking is still the main reason for many pa-
tients to get lung cancer [3]. SCLC accounts for 15-
20% of all lung cancers [4]. Of SCLC patients 95% 
are smokers [5]. SCLC is a neuroendocrine form of 
lung cancer and is one of the most metastatic and 
lethal cancers [6]. The main treatment methods of 
SCLC are radiotherapy and chemotherapy [7]. Al-
though the efficacy of the first-line treatment of 
SCLC patients is good, the efficacy is transient, thus 
the disease of almost all patients relapses when 
they are treated or within a few months after treat-

ment. Patients have to be treated by second-line 
treatment, but currently there are no other treat-
ments apart from the first-line treatment [8].
	 Irinotecan is a drug that contains camptoth-
ecin and facilitates the death of cancer cells by in-
terfering with the topoisomerase 1β enzyme. Also, 
it can interfere with the synthesis of DNA and af-
fect mitosis [9]. In the study of Kondo et al [10], it 
was shown that the tolerance of patients treated 
with irinotecan monotherapy was good and could 
be used as a treatment method for SCLC patients. 
Some studies [11] show that irinotecan combined 
with cisplatin have some antitumor activity and 
controllable toxicity for patients with metastatic 
and unresectable esophageal cancer. In the study 
of Zhong et al [12], the efficacy and toxicity of ne-
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daplatin and cisplatin in the treatment of malig-
nant pleural effusion were compared. The results 
showed that nedaplatin was an analogue of cispla-
tin, although the efficacy of nedaplatin was worse 
than that of cisplatin. Its toxicity was much lower 
than that of cisplatin. In this study, it was specu-
lated if nedaplatin combined with irinotecan could 
replace irinotecan combined with cisplatin in the 
treatment of SCLC. 
	 Therefore, this study aimed to prove that 
irinotecan combined with nedaplatin is a feasible 
and alternative treatment protocol compared with 
irinotecan combined with cisplatin. 

Methods 

General data

	 This was a prospective study. Sixty-four patients 
with SCLC were the study objects, and were diagnosed 
by the pathology department in our hospital from April 
2013 to June 2015. There were 42 males and 22 females, 
aged between 43 and 68 years on average (59.84±8.15). 
Thirty-two patients in the combined treatment group 
(group A) were treated with irinotecan combined with 
nedaplatin, while 32 patients in the conventional treat-
ment group (group B) were treated with irinotecan com-

bined with cisplatin. This study was approved by the 
medical ethics committee of our hospital. All patients 
signed informed consent form before treatment entry.
	 Inclusion criteria: patients diagnosed with lung 
cancer by biopsy in our hospital; patients undergoing 
chemotherapy after surgery; patients with normal co-
agulation function; patients agreed to cooperate with 
the work of the medical staff in our hospital; patients 
didn’t have other serious organ diseases affecting this 
study and received chemotherapy in our hospital after 
diagnosis; patients with complete cases; patients or their 
immediate relatives signed informed consent form. Ex-
clusion criteria: patients with chronic inflammatory 
intestinal diseases, glaucoma, severe cardiopulmonary 
dysfunction, liver dysfunction, kidney dysfunction, 
nerve dysfunction, and cardiovascular and cerebrovas-
cular diseases; patients complicated with other tumors; 
patients with immune diseases, infectious diseases, and 
physical disability; bedridden patients; patients in gesta-
tion; patients with poor compliance; patients transferred 
to another hospital during the treatment.

Methods

	 The patients in the two groups were treated with 
symptomatic supportive treatments such as nutrition 
and analgesia. Group A: The patients were treated with 
irinotecan (purchased from Shanghai Acebright Pharma-
ceutical Co., Ltd., SFDA approval number: H20123191) 

Data Group A (n=32) Group B (n=32) t/x2 p

Age, years 58.54±8.64 59.05±8.20 0.242 0.809

BMI (kg/cm2) 22.62±5.24 23.15±5.91 0.379 0.706

Disease course (day) 15.42±5.21 15.20±5.84 0.159 0.874

Gender, n (%) 0.277 0.599

Male 22 (68.75) 20 (62.50) 

Female 10 (31.25) 12 (37.50) 

Smoking, n (%) 0.474 0.491

Yes 26 (81.25) 28 (87.50) 

No 6 (18.75) 4 (12.50) 

Education background, n (%) 0.064 0.800

<High school 18 (56.25) 19 (59.37) 

≥High school 14 (43.75) 13 (40.63) 

Residence, n (%) 0.291 0.589

City 21 (65.63) 23 (71.88) 

Countryside 11 (34.38) 9 (28.12) 

Nationality 0.736 0.391

Han 30 (93.75) 28 (87.50) 

Minority 2 (6.25) 4 (12.50) 

Tumor size (cm), n (%) 0.063 0.802

>3 17 (53.13) 18 (56.25) 

≤3 15 (48.87) 14 (43.75) 

 Tumor stage, n (%) 0.251 0.616

I~II 16 (43.75) 18 (48.65) 

III~IV 16 (56.25) 14 (51.35) 

Table 1. Comparison of clinical data
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combined with nedaplatin (purchased from Nanjing 
Chemical Book Pharmaceutical Co., Ltd., SFDA approval 
number: H20051987). On the first and the eighth day, 
the patients were intravenously injected with 250 ml of 
irinotecan at a concentration of 60 mg/m2 combined with 
0.9% normal saline. On the second day, the patients were 
intravenously injected with nedaplatin at a concentra-
tion of 85 mg/m2. One cycle was 21 days, and the patients 
were treated for 3 cycles (1 treatment course). Group B: 
The patients were treated with irinotecan combined with 
cisplatin. On the first and the eighth day, the patients 
were intravenously injected with 250 ml of irinotecan at 
a concentration of 60 mg/m2 combined with 0.9% normal 
saline). On the first day, the patients were intravenously 
injected with 250 ml of cisplatin at a concentration of 75 
mg/m2 combined with 0.9% normal saline. Cisplatin was 
purchased from Yunnan Phytopharmaceutical Co., Ltd. 
(SFDA approval number: H53021740). One cycle was 21 
days, and the patients were treated for 3 cycles (1 treat-
ment course). After the patients were treated for 3 cycles, 
the chemotherapy efficacy was evaluated. When the pa-
tients had toxic side reactions, such as severe myelosup-
pression or gastrointestinal reaction, they were treated 
with symptomatic supportive treatments, and the chem-
otherapy was stopped if necessary. Fasting venous blood 
(5 mL) of all patients was collected in the morning. After 
the blood stayed still at room temperature for 30 min, it 
was centrifuged, and the serum was extracted and was 
stored in a refrigerator at -80°C. An Abbott ARCHIITECT 
i2000SR chemiluminescence microparticle immunoas-
say analyzer and matched reagents were used to detect 
serum CEA, CA19.9 and CA125. The detection processes 

were carried out strictly in accordance with the manu-
facturer’s instructions.

Observation indicators

	 The expression levels of serum CEA, CA19.9 and 
CA125 of the patients in two groups were observed 
before and after treatment. The clinical efficacy in the 
two groups was observed. CT was used to evaluate the 
changes in lesions of the patients. According to the eval-
uation criteria of efficacy [13], three indicators were con-
structed, they were markedly effective, just effective or 
ineffective. Markedly effective: the disease condition of 
the patients improved completely; effective: the disease 
condition of the patients improved partially and was 
stable; ineffective: the disease condition of the patients 
worsened and relapsed. Toxic side effects: the incidence 
of nausea, vomiting and diarrhea of the patients in two 
groups was recorded during treatment. Prognosis: All 
patients were followed up for 1 year by letters, telephone 
calls, home visit, and reexaminations. The deadline was 
June 30th, 2014, and the terminal event was the death of 
patients. Six-month survival curves and 1-year survival 
curves of the patients were plotted after prognosis, and 
survival rates were calculated.

Statistics

	 All experimental results were statistically calculated 
by SPSS24.0 (Beijing Strong Vinda Information Tech-
nology Co., Ltd.). All graphs were plotted by Graphpad8 
(Shenzhen Softhead Software Technology Co., Ltd.), and 
the results were checked twice. The count data were ex-

Group A Group B t p

Before treatment 26.54±10.74 26.78±10.33 0.091 0.928

After treatment 18.42±7.76 19.01±6.85 0.322 0.748

t 3.467 3.546

p 0.001 <0.001

Table 2. Comparison of levels of serum CEA of the patients in two groups before and after they were treated (U/mL)

Group A Group B t p

Before treatment 39.15±13.33 40.32±12.57 0.361 0.719

After treatment 16.72±2.36 17.14±2.15 0.744 0.459

t 9.373 10.280

p <0.001 <0.001

Table 3. Comparison of serum CA19.9 levels of the patients in two groups before and after they were treated (U/mL)

Group A Group B t p

Before treatment 73.59±34.88 74.21±34.23 0.072 0.943

After treatment 54.33±26.61 55.16±26.41 0.125 0.901

t 2.483 2.493

p 0.016 0.015

Table 4. Comparison of levels of serum CA125 of the patients in two groups before and after treatment
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pressed as rates, and chi-square (x2) test was used in the 
comparison between groups. The measurement data were 
expressed as mean±standard deviation. Repeat ANOVA 
test was used in the comparison at different time points. 
T-test was used in the comparison between groups. Sur-
vival rates were calculated by Kaplan-Meier method and 
were compared by Log-rank test. When p<0.05, differ-
ences were considered to be statistically significant.

Results

Comparison of clinical data

	 The clinical data of the patients in the two 
groups were compared. It was found that there 
were no significant differences in age, BMI, dis-
ease course, gender, smoking history, education 
background, residence, nationality, tumor size, and 
tumor stage (p>0.05). These results proved that the 

clinical data of the patients in the two groups were 
comparable (Table 1).

Comparison of levels of serum CEA, CA19.9 and 
CA125 of the patients in the two groups before and 
after treatment

	 Chemotherapy was not discontinued during 
treatment in both groups. The levels of serum CEA, 
CA19.9 and CA125 were observed before and af-
ter treatment. In both groups, the levels of serum 
CEA, CA19.9 and CA125 after treatment were lower 
than those before treatment (p<0.05). There were 
no obvious differences in the levels of serum CEA, 
CA19.9 and CA125 between the two groups before 
treatment, and there were no obvious differences 
in the levels of serum CEA, CA19.9 and CA125 be-
tween the two groups after treatment (p>0.05) (Ta-
bles 2, 3 and 4).

Group n Markedly effective Effective Ineffective Total effective rate

Group A 32 10 (31.25) 18 (56.25) 4 (12.50) 28 (87.50)

Group B 32 8 (25.00) 16 (50.00) 8 (25.00) 24 (75.00)

x2 1.641

p 0.200

Table 5. Comparison of the clinical efficacy of the patients in two groups n (%)

Group n Nausea and vomiting
n (%)

Diarrhea
n (%)

Total  incidence
n (%)

Group A 32 2 (6.25) 3 (9.38) 5 (15.63) 

Group B 32 7 (21.88) 9 (28.12) 16 (50.00) 

x2 8.576

p 0.003

Table 6. Comparison of toxic and side reactions of the patients in two groups

Figure 1. Survival results of the patients in the two groups. A: 6-month survival rates of the patients in the two groups: 
the 6-month survival rate of the patients was 71.88% in group A, while the 6-month survival rate of the patients was 
68.75% in group B. Survival rates of the patients in the two groups were compared, and it was found that the differences 
were not statistically significant (p>0.05). B: 1-year survival rates of the patients in the two groups: the 1-year survival 
rate of the patients was 28.13% in group A, and 28.13% in group B. Survival rates of the patients in two groups were 
compared, and it was found that the differences were not statistically significant (p>0.05).
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Comparison of the clinical efficacy of the patients in 
the two groups 

	 In group A, the efficacy of 10 patients was 
markedly effective. The efficacy of 18 patients was 
effective. The efficacy of 4 patients was ineffective. 
The total effective rate was 87.50%. In group B, the 
efficacy of 8 patients was markedly effective. The 
efficacy of 16 patients was effective. The efficacy of 
8 patients was ineffective. The total effective rate 
was 75.00%. There were no significant differences 
between the efficacy of the patients in group A and 
in group B (p>0.05) (Table 5).

Comparison of toxic side reactions of the patients in 
the two groups 

	 The main adverse reaction was gastrointesti-
nal. The digestive tract reactions were mainly nau-
sea and vomiting and delayed diarrhea, but patients 
didn’t have serious liver injury and kidney injury. 
The above adverse reactions were tolerable, and 
could be improved after administration of symp-
tomatic treatments. There were no differences in 
adverse reactions of the patients in the two groups 
before treatment. After treatment, 2 patients had 
nausea and vomiting and 3 patients had diarrhea 
in group A. Seven patients had nausea and vomit-
ing and 9 patients had diarrhea in group B. The 
incidence of toxic side reactions in group A was 
significantly lower than in group B (p<0.05) (Table 
6).

Survival results of the patients in two groups 

	 Kaplan-Meier survival curves revealed that the 
6-month survival rate and the 1-year survival rate 
of the patients were 71.88% and 28.13% in group 
A. The 6-month survival rate and the 1-year sur-
vival rate of the patients were 68.75% and 28.13% 
in group B. Survival rates of the patients in the 
two groups were compared and it was found that 
the differences were not statistically significant 
(p>0.05) (Figure 1). 

Discussion

	 SCLC is a histological subtype of lung cancer, 
with unique biological and clinical characteristics. 
Although the morbidity of SCLC has been decreas-
ing over the past few years, its malignant degree 
is high, and the 5-year survival rate of patients 
is less than 5% [14]. Chemotherapy generally can 
relieve symptoms and improve the quality life of 
SCLC patients. However, the remission period of 
SCLC is very short. The median survival period of 
patients is from 8 to 10 months, and their 1-year 
survival rate is only 30-40% [15]. SCLC relapses 

in almost all of the patients because of resistance 
to chemotherapy [16]. Therefore, it is imperative 
for patients to choose a suitable treatment plan in 
order to treat SCLC.
	 Irinotecan is a topoisomerase-1 inhibitor and 
when it is combined with cisplatin, it can show a 
synergistic effect in vitro [17]. Currently, platinum-
based chemotherapy (platinum combined with 
etoposide or irinotecan) is the main treatment 
method of extensive SCLC [18]. In recent years, to-
potecan, irinotecan and other drugs have been com-
bined with platinum drugs to treat SCLC, and this 
approach achieved some efficacy [19]. In the study 
of Liu et al [20], the efficacy and safety of irinotecan 
combined with cisplatin and etoposide combined 
with cisplatin were researched in the treatment of 
untreated patients with extensive SCLC. The results 
showed that irinotecan combined with cisplatin im-
proved the 1-year and 2-year survival rate of the 
patients, but they still had toxic and side reactions 
caused by the drugs. In the study of Xu et al [21], 
irinotecan combined with platinum was evaluated 
in the treatment of untreated patients with exten-
sive SCLC. It was demonstrated that irinotecan 
combined with platinum could improve the overall 
survival rate, progression-free survival rate, and 
total effective rate of patients with extensive SCLC 
compared with etoposide combined with platinum, 
but they still had toxic and side reactions. Neda-
platin is a second-generation platinum analogue 
developed by Shionogi pharmaceutical company. 
Some reports show that nedaplatin has a similar 
efficacy, but the water solubility of nedaplatin is 10 
times greater than that of cisplatin, and the nephro-
toxicity and gastrointestinal toxicity are lower than 
those of cisplatin [22,23]. Therefore, the efficacy 
and safety of irinotecan combined with nedaplatin 
in the treatment of SCLC were investigated in this 
study.
	 In this study, irinotecan combined with neda-
platin was used to treat recurrent SCLC. The levels 
of serum CEA, CA19.9 and CA125 were compared 
before and after treatment. In both groups, the lev-
els of serum CEA, CA19.9 and CA125 of the patients 
after treatment were lower than those before treat-
ment (p<0.05). There were no obvious differences 
in levels of serum CEA, CA19.9 and CA125 between 
the two groups before treatment, and there were 
no obvious differences in the levels of serum CEA, 
CA19.9 and CA125 between the two groups af-
ter treatment (p>0.05). This result suggests that 
irinotecan combined with nedaplatin and irinotecan 
combined with cisplatin have efficacy in the treat-
ment of recurrent SCLC. In the study of Lyu [24], 
the higher the levels of serum CEA, CA19.9, and 
CA125, the better the treatment efficacy. This result 
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can prove our study results. The clinical efficacy of 
the patients in the two groups was evaluated. In 
group A, the efficacy of 10 patients was markedly 
effective. The efficacy of 18 patients was effective. 
The efficacy of 4 patients was ineffective. The total 
effective rate was 87.50%. In group B, the efficacy 
of 8 patients was markedly effective. The efficacy of 
16 patients was effective. The efficacy of 8 patients 
was ineffective. The total effective rate was 75%. 
There were no significant differences between the 
efficacy of the patients in group A and B (p>0.05). 
After treatment, 2 patients had nausea and vomit-
ing and 3 patients had diarrhea in group A. Seven 
patients had nausea and vomiting and 9 patients 
had diarrhea in group B. The incidence of toxic and 
side reactions in group A was significantly lower 
than in group B (p<0.05). This result indicates that 
the toxicity of nedaplatin combined with irinotecan 
is significantly lower than that of cisplatin com-
bined with irinotecan, and this result is consistent 
with the study of Li et al [25], that is: the toxicity 
of nedaplatin combined with irinotecan was lower 
than that of cisplatin combined with irinotecan in 
the treatment of SCLC. Then, the 6-month survival 
rate and the 1-year survival rate of all patients were 
recorded through a 1-year follow-up. Kaplan-Meier 
survival curves showed that the 6-month survival 
rate and the 1-year survival rate of the patients 
were 71.88% and 28.13% in group A. The 6-month 
survival rate and the 1-year survival rate of the 
group B patients were 68.75% and 28.13%. Survival 
rates of the patients in the two groups were com-
pared and it was found that the differences were not 
statistically significant (p>0.05). This result indi-
cates that nedaplatin combined with irinotecan and 

cisplatin combined with irinotecan can improve the 
survival rate of patients with SCLC.
	 However, there are still some shortcomings 
in this study. Firstly, it was unclear whether any 
other factors could affect the data. For example, 
the collected samples were few and the follow-up 
time was short. In addition, in the study of Tang et 
al [26], the results showed that adverse reactions 
of patients were also significantly different when 
nedaplatin and cisplatin were used to carry out a 
chemoradiotherapy regimen in the treatment of 
patients with stage II-IVB nasopharyngeal carci-
noma. In this study, nedaplatin and cisplatin were 
combined with irinotecan in the treatment of SCLC. 
It was speculated that the results might be differ-
ent when nedaplatin and cisplatin were used to 
treat SCLC respectively. Therefore, it is expected 
that the number of samples will be increased and 
the follow-up time will be prolonged in later stud-
ies. Moreover, different treatment protocols are 
expected to supplement the condition of patients 
with SCLC and perfect the results of this study.

Conclusion

	 In summary, the efficacy of irinotecan com-
bined with nedaplatin in SCLC is good, and the 
incidence of toxic and side reactions of patients 
is low and can be controlled. Irinotecan combined 
with nedaplatin can be used as a clinical treatment 
method of SCLC and is worthy of being generalized.
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