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Clinical significance of serum tumor markers in elderly patients with
non-small cell lung cancer
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[ Abstract] Objective To investigate the relationship of serum levels of carcinoembryonic antigen (CEA), carbohydrate antigen 199
(CA199), squamous cell carcinoma antigen (SCC-Ag), carbohydrate antigen 125 (CA125) and cytokeratin fragment antigen 21-1
(CYFRA21-1) with different pathological types and stages of non-small cell lung cancer(NSCLC) in elderly patients. Methods A total
of 90 patients with age over 65 years and pathologically identified NSCLC hospitalized in our department from August 2009 to
December 2012 were subjected in this study. Electrochemiluminescence method was applied to detect the expression of above-mentioned
5 serum tumor markers in these patients. Results The expression levels of the five serum tumor markers were significantly higher in the
cohort than in healthy volunteers (P < 0.05). But no significant difference was found in the levels between different genders, or among
those of different age groups (P > 0.05). The levels of CEA, CA199, and CA125 were significantly higher in patients with
adenocarcinoma than those of squamous cell cancer (P < 0.05), but levels of SCC-Ag and CYFRA21-1 were significantly higher in
patients with squamous cell cancer than in those of adenocarcinoma. (P < 0.05). The expression of CYFRA21-1 and CA125 was
significantly higher in the patients at N2 and N3 stages than those at NO and N1 stages (P < 0.05). Furthermore, serum level of CEA was
obviously higher in the patients with distant metastasis than those without (P = 0.041). The serum levels of CEA and SCC-Ag were
increased along with more metastases the patients had (P < 0.05). And the expression of CEA was remarkably higher in those at the stage
of Vb than at the stage of I, II, Il and IVa (P =0.046). Conclusions Serum tumor markers, CEA, CA199 and CA125 are
valuable in the diagnosis of late-stage adenocarcinoma of the lung, and SCC-Ag and CYFRA21-1 are more valuable for the diagnosis of
squamous cell carcinoma. There is no correlation of the five tumor markers with gender and age. Serum level of CEA is positively
correlated to clinical stages of lung cancer. Namely, high level predicts an advanced stage, but low level contributes little to staging. High
levels of CEA and SCC-Ag may indicate multiple metastatic sites.
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Table 1 Expression of five serum tumor markers in NSCLC
and the healthy controls [M(@Q)]

NSCLC group (n=90) Control group (n = 60)

Tumor marker

CEA(ug/L) 50.21 (22.16)" 5.21 (1.31)
CA199(kU/L) 41.26 (9.12)" 23.12 (2.64)
SCC-Ag(ug/L) 4.22 (2.78)" 0.98 (0.31)
CA125(kU/L) 13.23 (10.38)" 6.01 (2.75)
CYFRA21-1(ug/L) 15.88 (12.39)" 2.32 (1.51)

NSCLC: non small cell lung cancer; CEA: carcinoembryonic
antigen; CA199: carbohydrate antigen199; SCC-Ag: squamous cell
carcinoma antigen; CA125: carbohydrate antigen125; CYFRA21-1:
cytokeratin fragment antigen21-1. Compared with control group,
“P<0.05, P <0.01
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Table 2  Expression of five serum tumor markers in NSCLC
patients < 65 years and =65 years [M/Q]

< 65 years(n = 29)

Tumor marker =65 years (n =90)

CEA(ug/L) 42.36 (23.19) 50.21 (22.16)
CA199(kU/L) 20.29 (9.99) 41.26 (9.12)
SCC-Ag(ug/L) 2.36 (2.37) 4.22 (2.78)
CA125(kU/L) 38.89 (11.23) 33.23 (15.38)

CYFRA21-1(ug/L) 13.45 (11.08) 15.88 (12.39)

NSCLC: non small cell lung cancer; CEA: carcinoembryonic
antigen; CA199: carbohydrate antigen 199; SCC-Ag: squamous cell
carcinoma antigen; CA125: carbohydrate antigen 125; CYFRA21-1:
cytokeratin fragment antigen 21-1
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Table 3  Relation between expression of five serum tumor markers and characteristics of NSCLC patients

[(M(Q)]

Factors CEA(ug/L) CA199(kU/L) SCC-Ag(png/L) CA125(kU/L) CYFRA21-1(ug/L)

Gender

Male(n = 51) 33.99 (19.92) 12.28 (25.18) 0.70 (2.73) 23.75 (7.17) 13.45 (13.96)

Female(n = 39) 44.17 (20.15) 23.64 (24.03) 0.54 (0.32) 13.13 (20.65) 7.70 (12.33)
Age(years)

65~70(n = 26) 55.44 (8.80) 23.02 (22.84) 1.71 (0.89) 29.01 (7.01) 14.10 (16.88)

71~80(n = 43) 42.12 (14.56) 18.66 (7.20) 0.36 (0.84) 14.55 (9.18) 12.08 (9.08)

=81(n=21) 31.88 (62.33) 28.29 (9.85) 0.51 (0.48) 20.44 (5.28) 40.96 (25.89)
Pathological type

Adenocarcinoma(n = 53) 82.09 (34.29) 36.09 (53.85) 0.31 (0.47) 34.61 (10.22) 11.76 (14.92)

Squamous carcinoma (n = 37)

3.03 (3.35)"

14.99 (26.43)"

9.32 (5.92)" 6.78(3.25)" 27.54 (5.32)"

NSCLC: non small cell lung cancer; CEA: carcinoembryonic antigen; CA199: carbohydrate antigen 199; SCC-Ag: squamous cell carcinoma
antigen; CA125: carbohydrate antigen 125; CYFRA21-1: cytokeratin fragment antigen 21-1; squamous carcinoma. Compared with
adenocarcinoma, "P < 0.05, “P < 0.01
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Table 4 The expression of five serum tumor markers in different stage of T, N, M and TNM

(M(Q)]

Factors CEA(ug/L) CA199(kU/L) SCC-Ag(ug/L) CA125(kU/L) CYFRA21-1(pug/L)

T periodization

T1+ T2(n=38) 44.57 (1.88) 24.49 (12.02) 0.41 (0.83) 23.19 (13.12) 10.62 (15.56)

T3+ T4(n=52) 54.60 (26.32) 13.50 (15.63) 0.50 (1.33) 53.98 (18.16) 9.24 (18.27)
N periodization

NO + N1(n=31) 43.39 (7.56) 18.52 (10.54) 0.39 (1.13) 18.56 (5.31) 2.25 (1.26)

N2 + N3(n = 59) 54.92 (8.09) 24.26 (17.62) 0.56 (0.79) 48.58 (15.43)" 16.60 (13.67)"
M

NO(n = 25) 12.98 (6.74) 19.92 (39.14) 0.54 (2.93) 22.14 (9.07) 10.49 (17.12)

Yes(n = 65) 66.88 (2.17)" 23.86 (10.08) 0.36 (0.92) 50.24 (20.16) 8.64 (18.66)
Metastatic site

0(n = 25) 2.98 (1.94)*" 19.92 (10.53) 0.175 (1.93)" 11.44 (6.41) 8.26 (20.18)

1(n=137) 3.72 (7.98)*" 18.92 (23.89) 0.28 (4.22)" 24.71 (6.95) 9.85 (8.88)

2(n=20) 113.31 (79.08)"" 22.18 (22.13) 0.54 (0.26)" 27.65 (12.13) 10.49 (7.12)

=3(n=38) 220.00 (110.24)"" 43.45 (11.53) 1.00 (0.97)" 59.32 (22.67) 13.54 (11.26)
TNM periodization

[+ +1I(n = 25) 13.22 (1.81)* 16.37 (8.13) 0.43 (0.38) 10.30 (6.18) 9.41 (10.91)

Va(n = 19) 48.82 (4.56)* 22.18 (14.43) 0.63 (1.58) 31.78 (13.34) 9.84 (9.91)

IVb(n = 46) 88.45 (26.28) 30.74 (45.37) 459 (2.73) 46.42 (22.08) 28.01 (20.09)

CEA: carcinoembryonic antigen; CA199: carbohydrate antigen199; SCC-Ag: squamous cell carcinoma antigen; CA125: carbohydrate
antigen125; CYFRA21-1: cytokeratin fragment antigen21-1; T periodization: tumor size; N periodization: lymphatic metastasis; M: distal
metastatic tumor or non- distal metastatic tumor. Compared with NO+N1, "P < 0.05, P < 0.01; compared with NO distal metastatic tumor,

*P < 0.05; compared mutually, “P <0.05, ““P < 0.01; compared with Vb, *P <0.05
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Table 5 The expression of five serum tumor markers in patients with adenocarcinoma of different stage of T, N, M and TNM

[(M@Q)]

Factors CEA(ug/L) CA199(kU/L) SCC-Ag(pg/L) CA125(kU/L) CYFRA21-1(ug/L)

T periodization

T1+T2(n=25) 33.57 (3.24) 23.86 (18.56) 0.34 (1.43) 53.88 (32.58) 10.85 (2.33)

T3+ T4(n=28) 49.82 (6.55) 38.82 (11.35) 0.41 (0.85) 69.29 (34.38) 12.64 (5.72)
N periodization

NO + N1(n=18) 22.56 (1.27) 23.43 (39.01) 0.33(1.32) 47.22 (22.56) 2.25 (1.29)

N2 + N3(n = 35) 48.77 (8.40) 41.45 (18.92) 0.38 (0.29) 67.52 (41.13) 12.96 (9.82)"
M

NO(n = 10) 2.73 (3.56) 22.18 (10.59) 0.34 (1.67) 19.25 (9.43) 8.29 (1.08)

Yes(n = 43) 21.74 (15.20)" 25.09 (29.36) 0.41 (1.21) 68.91 (25.23) 15.41 (18.25)
Metastatic site

0(n=10) 2.73 (1.45)*" 20.29 (18.24) 0.18 (0.55)" 24.33 (14.47) 2.29 (11.26)

1(n=21) 3.82 (5.24)*" 22.18 (9.65) 0.28 (1.27)" 79.25 (40.33) 6.88 (9.07)

=2(n=22) 120.09 (77.61)"" 25.09 (22.82) 0.75 (0.78)" 42.89 (21.79) 10.79 (13.44)
TNM periodization

[+ +1(n=10) 3.39 (23.17)* 22.77 (11.04) 0.28 (2.35) 25.88 (11.34) 3.83 (2.19)

IVa(n=18) 33.45 (10.89)* 19.28 (8.03) 0.31 (1.28) 89.55 (50.18) 7.86 (10.77)

IVb(n = 25) 95.53 (71.89) 23.65 (12.78) 0.56 (1.22) 77.77 (25.11) 16.62 (19.24)

CEA: carcinoembryonic antigen; CA199: carbohydrate antigen199; SCC-Ag: squamous cell carcinoma antigen; CA125: carbohydrate
antigen125; CYFRA21-1: cytokeratin fragment antigen21-1 ; T periodization: tumor size; N periodization: lymphatic metastasis; M: distal
metastatic tumor or non- distal metastatic tumor. Compared with NO+N1, ‘P < 0.05; compared with NO distal metastatic tumor, *P < 0.05;

compared mutually, “P <0.05, ““P < 0.01; compared with Vb, *P <0.05
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Table 6 Expression of five serum tumor markers in patients with squamous cancer of different stage of T, N, M and TNM
(M(Q)]

Factor CEA(ug/L) CA199(kU/L) SCC-Ag(pg/L) CA125(kU/L) CYFRA21-1(pg/L)
T periodization

T1+T2(n=13) 13.72 (2.62) 14.15 (27.33) 2.31(1.91) 9.76 (5.18) 13.45 (18.01)

T3+ T4(n=24) 14.15 (7.04) 22.72 (33.12) 3.40 (6.49) 12.29 (17.21) 19.13 (9.52)
N periodization

NO + N1(n=9) 17.83 (1.73) 22.36 (3.46) 1.84 (1.53) 11.23 (3.52) 6.34 (3.76)

N2 + N3(n = 28) 20.25 (2.66) 46.17 (12.91) 3.09 (5.82) 15.52 (6.36) 23.44 (13.02)"
M

No(n = 16) 11.45 (2.93) 8.87 (16.13) 1.84 (1.09) 8.25 (11.49) 6.34 (5.07)

Yes(n=21) 19.51 (7.66) 25.55 (9.08) 3.40 (6.49) 15.21 (6.26) 18.64 (12.78)"
TNM periodization

[+ I+ + IVa(n = 19) 13.45 (2.16) 12.51 (17.16) 2.07 (5.92)" 13.21 (7.45) 11.05 (16.92)"

IVb(n = 18) 20.60 (6.53) 18.55 (9.04) 9.77 (1.43) 18.25 (20.33) 54.61 (10.11)

CEA: carcinoembryonic antigen; CA199: carbohydrate antigen 199; SCC-Ag: squamous cell carcinoma antigen; CA125: carbohydrate
antigen 125; CYFRA21-1: cytokeratin fragment antigen21-1; T periodization: tumor size; N periodization: lymphatic metastasis; M: distal
metastatic tumor or non-distal metastatic tumor. Compared with NO+N1, “P < 0.05; compared with No distal metastatic tumor, *P < 0.05;

Compared with Vb, “P < 0.05
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