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Abstract 

Purpose: To study changes in three tumor markers before and after combination treatment with 
pemetrexed and platinum, and evaluate the short-term therapeutic effectiveness of the treatment in 
advanced lung adenocarcinoma (ALA) subjects.  
Method: Patients with ALA (n =120) admitted to JinHua Municipal Central Hospital from January 2017 
to May 2018 were selected as the research subjects. According to the results of chemotherapy, they 
were divided into two groups: significantly-reduced tumor volume group (90 cases), and non-
significantly-reduced tumor volume group (21 cases). The two groups were treated with chemotherapy 
using a combination of pemetrexed and cisplatin. The levels of CEA, CA125 and CYFRA21-1 before 
and after chemotherapy were assayed to determine their relationship with short-term therapy 
effectiveness.  
Result: Overall analysis of tumor markers in the 120 patients with ALA showed statistically significant 
reduction in overall tumor marker levels before and after chemotherapy (p < 0.05). At the end of 
chemotherapy, the tumor markers were markedly reduced in subjects with significant tumor volume, and 
there was statistical difference between the two groups before chemotherapy (p < 0.05). Changes in 
CEA, CA125 and CYFRA21-1 were positively correlated with the chemotherapeutic effects on patients 
with ALA.  
Conclusion: In ALA patients treated with pemetrexed and platinum, changes in serum CEA, CA125 
and CYFRA21-1 profiles before and after treatment depend on the effect of chemotherapy, and they are 
reliable for prediction of short-term therapeutic efficacy. 
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INTRODUCTION 
 
Cancer of the lung cancer is the most frequently 
occurring malignant tumor in the world, and its 
incidence is rising. According to histopathological 

classification, lung cancer comprises small cell 
lung cancer and non-small cell lung cancer. Lung 
cell adenocarcinoma belongs to the category of 
non-small cell lung cancer. At present, the 
combination of platinum and drugs is the first-line 
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standard chemotherapy for ALA. Clinically, a 
variety of tumor markers are associated with lung 
cancer. These tumor markers reflect the 
occurrence, classification, therapeutic effects, 
and prognosis of lung cancer subjects [1]. This 
study was performed in patients with ALA who 
received pemetrexed plus cisplatin with the aim 
of comparing the serum levels of CEA, CA125 
and CYFRA21-1. Moreover, the predictive value 
of these tumor markers was determined, with a 
view of providing a basis for the treatment of 
patients with ALA. 
 
METHODS 
 
Baseline data 
 
A total of 120 patients with ALA admitted to our 
hospital from January 2017 to May 2018 were 
selected as research subjects. They comprised 
55 males and 65 females, aged 52 - 87 years 
(mean age = 73.8 ± 7.97 years). They were 
grouped in accordance with RECIST standard 
[2]. Tumor length reduction of more than 30 % 
was classified as significantly reduced tumor 
volume, while tumor length reduction less than 
30 % was classified as non-significantly reduced 
tumor volume. This study received approval from 
the Ethical Committee of Cardiothoracic Surgery 
Department, JinHua Hospital of ZheJiang 
University, JinHua Municipal Central Hospital, 
No. 365 Renmin East Road, Jinhua, Zhejiang, 
China (approval no. 201510513). It was carried 
out in accordance with the guidelines of the 
Helsinki Declaration of 1964 as amended in 1996 
[3]. 
 
Treatments 
 
The general data of patients used in the study 
were collected and reviewed. On admission, the 
patients were subjected to routine examinations 
such as chest CT and enhanced CT to record the 
tumor sites. Vital signs were monitored, and tests 
for liver, lung and kidney functions were carried 
out, in addition to routine blood tests. Detected 
abnormalities were corrected to enable patients 
receive chemotherapy. Nutritional support 
treatment was also given. Vitamin B12 and folic 

acid were administered for the first 7 days of 
pemetrexed and cisplatin chemotherapy, and up 
to 21 days after completion of chemotherapy. 
Pemetrexed (500 mg/m2, Jiangsu Haosen 
Pharmaceutical Co. Ltd) was given by 
intravenous infusion along with cisplatin (75 
mg/m2). Cisplatin was applied in the first three 
days of chemotherapy. Appropriate treatments 
were given for adverse reactions such as nausea 
and vomiting. The patients' blood routine, 
electrolytes, and liver and kidney function were 
closely monitored so as to avoid serious side 
effects. Chemotherapy was given in two cycles 
(1 cycle every 3 weeks). 
 
Biochemical assays 
 
Fasting blood samples were taken before the 
end of chemotherapy and at the end of 2 cycles 
of chemotherapy for assay of tumor markers 
(CEA, CA125 and CYFRA21-1). The assays 
were done using enzyme-linked immunosorbent 
assay (ELISA) kits (Shanghai Lanji 
Biotechnology Co. Ltd). 
 
Statistical analysis 
 
The research data were statistically analyzed 
using SPSS 19.0 software. The measurement 
data were in accordance with normal distribution 
and were expressed as mean ± standard 
deviation (SD). Comparison between groups was 
done with Student’s t test. Correlation between 
groups was analyzed by Spearman test. Values 
of p < 0.05 were considered statistically 
significant. 
 
RESULTS 
 
Patients with different short-term effects 
 
As depicted in Table 1, there were 99 cases in 
which the tumor volume was significantly 
reduced, and 21 cases in the non-significant 
reduction group. There were no significant 
differences in clinical profiles of the two groups (p 
> 0.05). 
 

 
Table 1: Clinical outcome in subjects with different short-term efficacy 
 

General information Group with significantly 
reduced tumor volume 

Group in which tumor 
volume was non-significantly 

reduced 
t/2 p 

Age (years) * 72.6 ± 6.72 79.1 ± 5.31 1.836 0.069 
Gender (male/female) 48/51 7/14 1.602 0.206 
Smoking history (Yes/No) 49/50 11/10 0.058 0.810 
Symptom (Yes/No) 62/37 15/6 0.584 0.445 
Diseased region (left/right) 40/59 9/12 0.043 0.835 
*Mean ± SD 
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Table 2: Changes in levels of tumor markers in ALA patients before and after chemotherapy (mean ±SD) 
 
Tumor marker Before chemotherapy After chemotherapy t p 
CEA (ng /mL) 38.35 ± 11.05 22.47 ± 9.58 2.227 0.028 
CA125 (U/mL) 90.17 ± 2.83 59.25 ± 17.56 2.178 0.031 
CYFRA21-1 (ng /mL) 18.21 ± 5.62 10.89 ± 6.50 2.085 0.039 
 
Table 3: Changes in tumor markers before and after chemotherapy in patients with different short-term effects 
 

Tumor marker 
Significantly-reduced tumor volume 
group 

Non-significantly reduced tumor 
volume group 

Before 
chemotherapy 

After 
chemotherapy 

Before 
chemotherapy 

After 
chemotherapy 

CEA (ng /mL) 39.28 ± 7.322 20.30 ± 6.811 34.14 ± 5.63a 30.26 ± 9.582d 
CA125 (U/mL) 89.89 ± 5.054 52.85 ± 6.273 91.02 ± 7.52b 88.04 ± 5.134e 
CYFRA21-1 (ng/mL) 17.99 ± 2.886 8.51 ± 5.155 18.10 ± 4.25c 17.0 ± 6.276f 
 1-6p < 0.05 (1t = 2.157, 1p = 0.033, 2t = 2.024, 2p = 0.039, 3t = 2.106, 3p = 0.038, 4t = 2.115, 4p = 0.047, 5t = 2.007, 
5p = 0.047, 6t = 2.207, 6p = 0.039), compared with levels before chemotherapy. In the group of non-significantly 
reduced tumor volume, the CEA, CA125 and CYFRA21-1 profiles after chemotherapy were comparable with their 
corresponding values before chemotherapy (a-cp > 0.05, at = 1.188, ap = 0.237, bt = 1.723, bp = 0.087, ct = 1.892, 
cp = 0.061 
 
Changes in tumor markers before and after 
chemotherapy in patients with ALA 
 
Tumor markers in the 120 ALA patients were 
determined. As shown in Table 2, the overall 
tumor marker levels of the patients were 
significantly decreased before and after 
chemotherapy (p < 0.05). 
 
Changes in tumor markers before and after 
chemotherapy with different short-term 
effects 
 
Table 3 shows that CEA, CA125 and CYFRA21-
1 were higher in the significantly reduced tumor 
volume and non-significantly reduced tumor 
volume groups before chemotherapy, but there 
was no statistical difference between them (p > 
0.05). In significantly-reduced tumor volume 
group, compared with before chemotherapy, the 
tumor markers were significantly decreased after 
chemotherapy. There were no significant 
differences in the levels of the three tumor 
markers in the non-significantly reduced tumor 
volume before and after chemotherapy (p > 
0.05). 
 
Correlation between changes in tumor 
markers and chemotherapy effects 
 
Table 4: Correlation analysis between changes in 
tumor markers and chemotherapy effects 
 
Tumor 
marker R P-

value 
CEA 0.917 0.000 
CA125 0.835 0.000 
CYFRA21-1 0.798 0.000 
 

The results in Table 4 show that changes in 
CEA, CA125 and CYFRA21-1 were positively 
correlated with chemotherapy effects in the 
patients. 
 
DISCUSSION 
 
Most patients with lung adenocarcinoma show no 
obvious clinical symptoms in the early stages. 
Thus, they are already in the advanced stages of 
III and IV at the time of diagnosis, and so can 
only be treated with internal medicine such as 
chemotherapy and radiotherapy [4]. Platinum 
drugs are used as first-line chemotherapy for 
lung malignant tumors, and often need to be 
combined with other chemotherapy drugs to form 
a first-line chemotherapy program.  
 
Pemetrexed is a new class of cytotoxic and anti-
metabolic chemotherapeutic drugs that kill tumor 
cells by interfering with folate biosynthesis. 
Pemetrexed has demonstrated definitive clinical 
effects in the treatment of lung adenocarcinoma, 
even as researchers believe it can be used as a 
primary chemotherapy for non-small cell 
pulmonary carcinoma. It has been reported that 
pemetrexed and gemcitabine combined with 
platinum drugs have the same level of 
therapeutic effects, but the former is less toxic, 
and is associated with greater patient tolerance 
[5].  
 
Other studies have also suggested that 
pemetrexed has the advantage of being less 
toxic [6]. Needless to say, the chemotherapeutic 
effect in subjects with advanced pulmonary 
cancer is exact. However, in clinical evaluation, 
in addition to imaging, there are no reliable, 
intuitive and simple methods for evaluating 
chemotherapy results. Another difficult problem 
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involves how to monitor the patient's condition 
during the chemotherapy cycle so as to adjust 
the treatment plan in time. 
 
Tumor markers are activated by proto-
oncogenes and tumor suppressor genes. They 
can be used to predict therapeutic effects, to 
monitor whether tumors recur, to judge the 
prognosis of tumor patients, to detect metastatic 
tumors of unknown origin, and to detect primary 
tumors [7-9]. The present research has 
confirmed that changes in tumor markers 
correspond with the progression or degree of 
malignancy of malignant tumors. The use of 
tumor markers as effective indicators for disease 
monitoring and prognosis evaluation is the main 
trend in malignant tumor-related evaluation 
research. Studies [10] have shown that 
increased levels of the tumor markers CEA, 
CA125 and CYFRA21-1 in lung cancer subjects 
reflect the effects of chemotherapy. This is also 
the reason why the present study selected these 
three kinds of tumor markers in many lung 
malignant tumor-related tumors. 
 
The tumor marker CEA is highly abundant in 
cancers derived from endodermal differentiation 
such as digestive tract adenocarcinoma and lung 
adenocarcinoma, and is currently the most 
commonly used screening marker for malignant 
tumors in clinical practice. Research on lung 
carcinoma has demonstrated that CEA levels 
can effectively predict patients' prognosis and 
response to related treatments. Elevated CEA 
profiles are associated with significantly shorter 
mean survival after surgery, radiotherapy and 
chemotherapy than lower CEA levels. Thus, CEA 
can be used as a predictor of prognosis in 
patients with malignant lung tumors [11]. 
 
The carbohydrate antigen CA125 is highly 
expressed in female reproductive system 
malignancies, and its serum levels in lung cancer 
patients have also been abnormally elevated in 
recent years. This phenomenon has made it a 
new focus in the study of malignant tumors in the 
lungs. The tumor marker CYFRA21-1 is new, 
and it has been widely studied in recent years. It 
is a soluble fragment of keratin intermediate 
filament 19 in cells, and is important for the 
diagnosis and monitoring of lung cancer [12]. 
The diagnosis and evaluation related to 
malignant tumors have high research prospects. 
In the present study, serum profiles of CEA, 
CA125 and CYFRA21-1 decreased significantly 
at the end of chemotherapy.  
 
Further analysis of the changes in the three 
tumor markers in patients with different short-
term effects revealed that the effect was 

significant: the patients with significantly reduced 
tumor volume had decreased CEA, CA125, 
CYFRA21-1 levels, while their profiles did not 
change in subjects treated ineffectively. This 
trend of change is consistent with the trend of 
tumor volume in patient imaging. It indicates that 
the changes in the levels of these three tumor 
markers in the tissue fluid and serum of patients 
can assist in the diagnosis of lung cancer, 
reflecting the effect of treatment of advanced 
lung adenocarcinoma [13-16].  
 
It can be speculated that if the profiles of these 
tumor markers are significantly increased, they 
either indicate that the patients with lung 
adenocarcinoma are in advanced stage, or that 
long-term treatment is not satisfactory. In 
addition, if the patient's treatment effect is 
satisfactory, the serum profiles levels of CEA, 
CA125 and CYFRA21-1 may be significantly 
lowered. Similarly, if their profiles are basically 
unchanged or slightly reduced, they suggest that 
the effect of chemotherapy on lung 
adenocarcinoma did not reach the expected 
outcome, or that the patient’s condition is even 
worsened. 
 
Preliminary analysis of tumor markers can be 
used to assess the effect of treatment because 
the tumor markers are synthesized in tumor cells. 
When the chemotherapy effect is good and can 
kill most lung adenocarcinoma tumor cells, the 
tumor markers released into the body fluids are 
synthesized. When the chemotherapy drugs are 
reduced, the levels of tumor markers are also 
reduced. However, tumor cells cannot be 
eliminated by the chemotherapeutic drugs alone. 
Indeed, the degree of elimination may not 
achieve the expected effect, and the tumor cells 
may even continue to increase, so that the 
content of tumor markers released by their 
biosynthesis is not reduced. Being significantly 
increased, there is clinically significant fluctuation 
in the profiles of CEA, CA125 and CYFRA21-1. 
 
Limitations of the study 
 
Few participants were included in this study. In 
addition, the study was based on one single 
center. Therefore, the application of the 
conclusion drawn from this work should be done 
with caution. 
 
CONCLUSION 
 
In the use of pemetrexed-platinum co-treatment 
for advanced pulmonary adenocarcinoma, 
changes in serum profiles of the three tumor 
markers CEA, CA125, and CYFRA21-1 before 
and after treatment depend on the effect of 
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chemotherapy. These results are considered 
beneficial in the assessment of short-term 
effects. 
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