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Abstract:

Objective: The purpose of this study was to determine CEA and Cyfra 21-1 concentrations in

plasma of patients with non- small cell lung cancer before and after three months, six months

of treatment with tyrosine kinase inhibitors.

Methods: 400 patients with non-small cell lung cancer were first treated with tyrosine kinase

inhibitors (gefitinib or erlotinib). Before and after three months, six months of treatment, the

patients were evaluated the clinical symptoms, chest computed tomography and quantified

CEA, Cyfra 21-1 concentrations in plasma.

Results: In patients with non-small cell lung cancer, CEA and Cyfra 21-1 data followed an

abnormal distribution with the median of 18.94 (range: 1.79 – 1553.0) and a median of 6.52

(range: 1.51 – 590.0), respectively. There was a strong positive correlation between CEA and

Cyfra 21-1 concentrations (r = 0.84). CEA and Cyfra 21-1 concentrations decreased after

treatment with tyrosine kinase inhibitors but the difference was not statistically significant (p

> 0.05).

Conclusions: CEA and Cyfra 21-1 are significant markers for diagnosis and follow-up in

patients with non- small cell lung cancer treated with tyrosine kinase inhibitors.
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1. Introduction

Non-small cell lung cancer (NSCLC) is one of the worst prognostic cancers in the elderly1.

Many studies have confirmed the role of tyrosine kinase inhibitors (TKIs) for NSCLC2,3. The

Epidermal Growth Factor Receptor (EGFR) is the transmembrane tyrosine kinase receptor

and its signaling pathway is closed related to the multiplication, invasion, metastasis,

formation of blood vessels and apoptosis of cancer cells4. Patients with NSCLC and EGFR

mutation are sensitive to TKIs. Randomized phase III trials have shown that TKIs could

improve the survival rate and life quality of NSCLC patients with positive EGFR gene

mutation. TKIs can inhibit the proliferation, invasion, metastasis of cancer cells and improve

the effectiveness of chemotherapy5.
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Gefitinib and erlotinib are TKIs that specifically target EGFR and are currently approved by

the Food and Drug Administration as a first-line treatment for patients with sensitive EGFR

mutants6. CEA and Cyfra 21-1 are markers produced by cancer cells and related to tumor

growth. Therefore, these markers play an important role in diagnosis, monitoring and

evaluation of treatment effectiveness. In this study, we determined the CEA and Cyfra 21-1

concentrations of patients with NSCLC before and after TKI treatment.

2. Meterial and methods

2.1. Subjects

This study was carried out in 400 patients diagnosed with NSCLC according to the 2015

World Health Organization (WHO) Classification of Lung tumors7, with EGFR mutation and

had never been treated for cancer before.

Patients with contraindications to targeted therapy or who previously received cancer

treatment were excluded from the study.

2.2. Methods

All subjects were taken gefitinib 250 mg or erlortinib 150 mg, once daily, at least once an

hour before or two hours after eating. Subjects were treated for at least six months until they

could not tolerate or progres the disease.

Subjects were checked and examined for clinical symptoms (including dry cough, hemoptysis,

expectoration, chest pain and dyspnea), chest computed tomography (CT), CEA and Cyfra

21-1 concentrations in plasma before and after three months, six months of treatment with

TKIs.

The response to treatment response was evaluated according to Response Evaluation Criteria

in Solid Tumours (RECIST 1.1), including complete response (CR), partial response (PR),

stable disease (SD), progressive disease (PD)8.

The stage of NSCLC was classified according to the 2015 WHO classification of lung

tumors7.

The concentration of CEA and Cyfra 21-1 in plasma were measured using an

Electrochemilumiscence Immunoassay (ECLIA) in the Cobas E601 system (Roche, Hanoi,
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Vietnam) with K2 EDTA-anticoagulated samples. The CEA and Cyfra 21-1 thresholds were

5.0 ng/ml and 3.3 ng/ml, respectively.

2.3. Calculation

Data were analyzed in Microsoft Excel 2013 and SPSS 20.0.

Data were present as number of patients, median, quartile 1, quartile 3, maximum, minimum.

Differences between groups were tested with the T-test and the Mann-Whitney’s test,

according to distribution. The results were considered significant at p<0.05.

3. Results

3.1. Characteristics of subjects

The results showed that there were no differences in age and incidence between men and

women. The average age of the subjects was 59.8 years. Patients over the age of 60 years had

the highest incidence.

Common respiratory symptoms were dry cough and chest pain. All patients had

adenocarcinoma, stage IIIB and IV (Table 1).

Table 1. Characteristics of the patients

Characteristics Numbers Percentages

Respiratory symptoms

Dry cough 200 50

Hemoptysis 30 7.5

Expectoration 30 7.5

Chest pain 240 60

Dyspnea 90 22.5

TNM stage
IIIB 180 45

IV 220 55

Tumor size on CT
< 3 cm 190 47.5

≥ 3 cm 210 52.5

Histopathology Adenocarcinoma 400 100

EGFR mutation
Exon 19 mutation 280 70

Exon 21 mutation 100 25
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Rare mutation 20 5

Note: CT: computed tomography; TNM: Tumor Node Metatasis; EGFR: Epidermal Growth Factor

Receptor.

3.2. CEA and Cyfra 21-1 concentrations of patients before treatment.

The CEA and Cyfra 21-1 data of the patients before treatment followed an abnormal

distribution and were presented in Table 2.

Table 2: CEA and Cyfra 21-1 concentrations before treatment

Markers Min Quartile 1 (Q1) Median Quartile 3 (Q3) Max

CEA 1.79 6.44 18.94 58.07 1553.0

Cyfra 21-1 1.51 3.39 6.52 9.3 590.0

Note: CEA: Carcinoembryonic antigen; * The concentration unit for CEA and Cyfra 21-1 was ng/mL.

There was a strong postitive correlation between CEA and Cyfra 21-1 concentrations (r =

0.84, p < 0.05) (Figure 1)

Figure 1: Correlation between CEA and Cyfra 21-1 concentrations. Cyfra 211 and CEA concentrations were quantified by

Electrochemilumiscence Immunoassay (ECLIA) on Cobas E601 system. The correlation coefficient was calculated according

to the program SPSS 20. There was a strong positive correlation between the concentrations of CEA and Cyfra 21-1 in the

trial (r = 0.84, p < 0.05) before treatment.



67

3.3. CEA and Cyfra 21-1 concentrations of patients after treatment

The CEA and Cyfra 21-1 data of the patients after treatment followed abnormal distribution

and were presented in Table 3.

Table 3: CEA and Cyfra 21-1 concentrations after treatment

Markers

After 3 months After 6 months

Min Q1 TV Q3 Max Min Q1 TV Q3 Max

CEA 1.05 3.08 4.77 12.72 298.9 1.06 3.04 4.66 10.53 38.59

Cyfra 21-1 1.27 1.68 2.41 3.37 6.65 1.09 1.55 2.13 2.74 13.29

Note: CEA: Carcinoembryonic antigen; Q1: Quartile 1; Q3: Quartile 3. CEA and Cyfra 21-1 were presented

as median, Q1, Q3, min, max.

After being treated with TKI, CEA concentration of patients with NSCLC decreased; however,

the differences were not statistically significant ( p > 0.05) (Figure 2).

Figure 2: The change of CEA concentration after treatment. t0, t1, t2: before, after 3 and 6 months of treatment. Comparison

CEA concentrations before and after treatment by T student test. CEA concentration decreased after 3 months and 6 months

of treatment, p > 0.05.

Cyfra 21-1 concentration of patients with NSCLC decreased after treatment, however, the

differences were not statiscally significant ( p > 0.05) (Figure 3)
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Figure 3: The change of Cyfra 21-1 concentration after treatment. t0, t1, t2: before, after 3 and 6 months of treatment.

Comparison Cyfra 21-1 concentrations before and after treatment by T student test. Cyfra 21-1 concentration decreased after

3 months and 6 months of treatment, p > 0.05).

After 3 months and 6 months of treatment, no patients had CR on CT. Most of the patients

with PR and SD had decreased concentrations of CEA and Cyfra 21-1 (Table 4).

Table 4: CEA and Cyfra 21-1 concentrations according to the response to treatment on CT

Treatment
response

Marker change

After 3 months (n, %) After 6 months (n, %)

CR PR SD PD CR PR SD PD

CEA
Decrease 0 (0) 350

(87.5)
20
(5) 10 (2.5) 0 (0) 70

(17.5)
290
(72.5) 10 (2.5)

Increase 0 (0) 20 (5) 0 (0) 0 (0) 0 (0) 0 (0) 10 (2.5) 20 (5)

Cyfra
21-1

Decrease 0 (0) 300 (75) 10
(2.5) 0 (0) 0 (0) 70

(17.5)
280
(70) 20 (5)

Increase 0 (0) 70 (17.5) 10
(2.5) 10 (2.5) 0 (0) 0 (0) 20 (5) 10 (2.5)

Note: CEA: Carcinoembryonic antigen; CR: complete response; CT: computed tomography; PR: partial

response; PD: progressive disease; SD: stable disease. The data was presented as numbers and

percentages.

The difference in CEA and Cyfra 21-1 concentrations after treatment between stages IIIB and

IV was not statistically significant ( p > 0.05) (Table 5).
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Table 5: CEA and Cyfra 21-1 concentrations after treatment according to stages

Stages

Marker change

After 3 months (n, %) After 6 months (n, %)

Stage IIIB Stage IV Stage IIIB Stage IV

CEA
Decrease 170 (94.4) 220 (100) 160 (88.9) 200 (90.1)

Increase 10 (5.6) 0 (0) 20 (11.1) 20 (9.9)

p > 0.05 > 0.05

Cyfra
21-1

Decrease 170 (94.4) 220 (100) 160 (88.9) 200 (90.1)

Increase 10 (5.6) 0 (0) 20 (11.1) 20 (9.9)

p > 0.05 > 0.05

Note: CEA: Carcinoembryonic antigen. The data was presented as numbers and percentages. Comparison

of CEA and Cyfra 21-1 concentrations between stages using the chi-square test.

4. Discussion

The average age of the subjects was 59.8 years. Patients over the age of 60 years had the

highest incidence. Cancer is considered an age - related disease because it increases exposure

and accumulation time to carcinogens that cause DNA mutations and disorders in cell

regulatory mechanisms9.

Men were found to have a higher risk of lung cancer associated with smoking compared

to women10. However, in this study, the difference was not statistically significant, which may

be related to a small sample size.

The most respiratory symptoms were dry cough (60%) and chest pain (50%). With NSCLC,

clinical symptoms often appear in the early stages. All subjects were in stages IIIB and IV, so

many patients appeared with respiratory symptoms.

Adenocarcinoma was the most common histological subtype of lung cancer. This result was

consistent with the study by Nanda Horeweg et al. (2013)11.

The results of CEA and Cyfra 21-1 concentrations were consistent with some authors such as

Sone K et al. (2017)12, Okamura et al. (2013)1. The studies concluded that CEA and Cyfra 21-1

were reliable tumor markers that contribute to the diagnosis of lung cancer, especially when

combined with CT.
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There was a strong postitive correlation between CEA and Cyfra 21-1 concentrations. CEA

and Cyfra 21-1 are tumor markers produced by cancer cells, so tumor growth will increase the

production of two markers. In this study, all patient were adenocarcinoma. Some studies

around the world showed that CEA and Cyfra 21-1 often increased greatly in patients with

lung adenocarcinoma14.

The concentration of CEA and Cyfra 21-1 decreased after treatment with TKI but the

differences were not statistically significant. The decrease in these markers demonstrated the

therapeutic efficacy of EGFR – TKI. This study was conducted in a short period of time, most

of the patients have not completed treatment. All patients were in the pre-stage, so there was no

difference. EGFR-targeted drugs that have been shown to benefit selected patients with

NSCLC belong to a class of drugs known as tyrosine kinase inhibitors (TKIs). Drugs enter the

cell and interfere with EGFR from within. Gefitinib and erlotinib are first generation EGFR-

TKIs and their working mechanism is to block the activation of downstream signaling induced

by EGFR through binding to the ATP-binding sites. These drugs improved progression-free

survival, with acceptable toxicity compared to standard chemotherapy15. However, the

effectiveness of treatment depends on many factors. Therefore it is necessary to have methods

to monitor and evaluate treatment response and the uses of tumor markers is a simple and

effective method.

When comparing the change in CEA and Cyfra 21-1 concentrations after treatment, we found

that the proportion of patients who decreased the Cyfra 21-1 concentration was higher than that

of the CEA concentration, but the difference was not statistically significant. The study

showed that Cyfra 21-1 changed more markedly than CEA. This result was similar to the

conclusion of Pang L et al. (2013)16. This study suggested that Cyfra 21-1 is an early

prognostic factor after treatment.

No patients had CR on CT. Most of the patients with PR and SD had decreased concentration

of CEA and Cyfra 21-1. This result was consistent with studies of some authors such as Yang

L. et al. (2012)17, Pang L. et al. (2013)16. Thus, in addition to CT, quantification of CEA and

Cyfra 21-1 concentrations is an effective method of monitoring patients after treatment with

TKIs.

In our study, there were no differences in the change in CEA and Cyfra 21-1 concentrations

between stage IIIB and stage IV. In the research by Xu Y et al. (2015), mortality risk in the
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group with stage IIIB – IV and Cyfra 21-1 > 3.3 ng/ml was 2.1 times higher than in the group

with stage I- IIIA and Cyfra 21-1 < 3.3 ng/ml18. The study by Pang L (2012) concluded that

the CEA concentration of patients with stage III- IV was higher than that of patients with

stage I- II16. This difference was a result of the subgroup of patients. Other studies compared

early-stage patients to advanced-stage patients while all patients in our research were in stage

IIIB- IV.

Conclusions

CEA and Cyfra 21-1 are significant markers that contribute to diagnosis and follow-up in

patients with NSCLC treated with TKIs. Larger population studies or multicenter studies are

required to clarify the value of two markers.
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