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[ Abstract ] Background and objective The detection of serum tumor markers is of great value for early diagnosis
of lung cancer. The aim of this study is to summarize the clinic significance characteristics of serum markers contributing to
the detection of lung cancer. Methods References about serum markers of lung cancer were estimated using meta-analysis
method. 712 references which included more than 20 cases, 20 controls, the serum markers of 52 832 patients with malignan-
cies and 32 037 patients as controls were evaluated. Results Overall the detection of 13 markers play a significant part in lung
cancer diagnosis. The sensitivity of CEA, CA125, CYFRA21-1, TPA, SCCAg, DKK1, NSE, ProGRP in the patients’ serum
with lung cancer were 47.50%, 50.11%, 57.00%, 50.93%, 49.00%, 69.50%, 39.73%, 51.48% and the specificity were 92.34%,
80.19%, 90.16%, 88.41%, 91.07%, 92.20%, 89.11%, 94.89%. In the combined analysis of tumor markers: the sensitivity, speci-
ficity of NSE+ProGRP were 88.90% and 72.82% in diagnosis of small cell lung cancer, respectively. In diagnosis of squamous
corcinoma, the sensitivity and specificity of TSGF+SCCAg+CYFRA21-1 were 95.30% and 74.20%. The the sensitivity and
specificity of CA153+Ferrtin+CEA were 91.90% and 44.00% in diagnosis of lung cancer. Conclusion Although the assay of
tumor markers in serum is useful for diagnosis of early lung cancer, the sensitivity and specificity are low. Combined detection
of these tumor markers could increase sensitivity and specificity.
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Tab 1 Detection of the single tumor marker in Serum (domestic)

Biomarker Diagnosis Reference Patients Controls Sensitivity Specificity Accuracy
CEA SCLC, NSCLC, adenoCA 52 6754 3942 47.50% 92.34% 64.03%
CA125 SCLC, NSCLC, adenoCA 42 3082 1186 50.11% 80.19% 58.47%
CYFRA21-1 NSCLC, SCC 53 4142 2734 57.00% 90.16% 70.19%
TPA NSCLC, SCC 13 1774 700 50.93% 88.41% 61.54%
SCCAg NSCLC, SCC 8 814 510 49.00% 91.07% 65.20%
NSE SCLC 47 3857 2914 39.73% 89.11% 60.98%
ProGRP SCLC 7 503 473 51.48% 94.89% 72.52%
CA19-9 SCLC, NSCLC 19 2404 2075 44.00% 93.94% 67.13%
CA153 SCLC, NSCLC 26 2598 3110 39.66% 94.11% 69.33%
Ferrtin SCLC, NSCLC 5 749 415 27.90% 86.27% 48.71%
GSF SCLC, NSCLC 0 0 0 0 0 0
M-CSF SCLC, NSCLC 0 0 0 0 0 0
DKK1 SCLC, NSCLC 1 592 192 69.50% 92.20% 85.70%
NSCLC: non-small cell lung cancer; CC: squamous cell carcinoma; adenoCA: adenocarcinoma; SCLC: small cell lung cancer.
% 2 AHUNEMBERSEN (EFR)
Tab 2 Detection of the single tumor marker in serum (international)
Biomarker Diagnosis Reference Patients  Controls Sensitivity Specificity Accuracy
CEA SCLC, NSCLC, adenoCA 43 5425 2058 33.23% 89.56% 48.72%
CA125 SCLC, NSCLC, adenoCA 9 1907 382 28.51% 88.67% 38.55%
CYFRA21-1 NSCLC, SCC 51 9737 6301 46.96% 91.37% 64.41%
TPA NSCLC, SCC 18 2242 1405 51.16% 86.90% 64.93%
SCCAg NSCLC, SCC 14 2029 955 29.71% 96.93% 51.22%
NSE SCLC 23 2641 1593 43.31% 90.76% 61.16%
ProGRP SCLC 6 883 722 57.08% 91.69% 72.64%
CA19-9 SCLC, NSCL 2 93 72 72.04% 84.72% 77.11%
CA153 SCLC, NSCL 2 76 60 68.42% 83.33% 75.00%
Ferrtin SCLC, NSCL 4 306 102 48.69% 68.62% 53.68%
GSF SCLC, NSCL 2 112 68 66.07% 67.85% 72.61%
M-CSF SCLC, NSCL 2 112 68 56.25% 39.70% 50.00%
DKK1 SCLC, NSCL 0 0 0 0 0 0
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Tab 3 The diagnostic significance of combined detection of tumor markers in serum
Tumor markers combination Diagnosis Groups Sensitivity Specificity Accuracy

Case Control

NSE+ProGRP SCLC 338 244 88.90% 72.82% 82.16%
NSE+CYFRA21-1 NSCLC, SCC, SCLC 372 212 72.90% 90.30% 79.22%
CEA+NSE SCLC, NSCLC, adenoCA 271 156 71.69% 93.58% 79.69%
TPS+NSE+CEA SCLC, NSCLC, adenoCA 300 284 90.50% 84.20% 80.43%
CEA+CYFRA21-1 SCLC, NSCLC, adenoCA, SCC 213 172 80.19% 93.57% 86.17%
CEA+NSE+CYFRA21-1 SCLC, NSCLC, adenoCA, SCC 1043 886 87.20% 86.30% 86.79%
CA125+CA50+CEA SCLC, NSCLC, adenoCA 38 58 97.37% 78.57% 89.39%
CEA+CA125+CA19-9+CA153 SCLC, NSCLC, adenoCA 209 245 91.39% 88.45% 89.81%
CA125+CA19-9+CA153 SCLC, NSCLC, adenoCA 364 354 96.17% 72.96% 84.73%
CEA+CA125+CA19-9 SCLC, NSCLC, adenoCA 279 215 80.64% 84.45% 82.30%
CYFRA21-1+CA125+CEA SCLC, NSCLC, adenoCA 188 73 85.46% 59.87% 78.30%
CEA+SCCAg+NSE SCLC, NSCLC, adenoCA, SCC 253 223 85.80 94.00% 89.64%
CYFRA21-1+CA50+CEA SCLC, NSCLC, adenoCA 131 29 79.10% 77.30% 78.40%
CYFRA21-1+CEA+NSE+CA125 SCLC, NSCLC, adenoCA, SCC 207 68 90.33% 97.50% 92.10%
CYFRA21-1+CA125+NSE SCLC, NSCLC, adenoCA, SCC 1 80 88.55% 84.10% 86.69%
CA125+CEA+NSE SCLC, NSCLC, adenoCA 109 90 73.10% 82.28% 77.25%
CEA+CA19-9+5CCAg SCLC, NSCLC, adenoCA, SCC 78 45 70.50% 86.70% 74.40%
TPS+CYFRA21-1+NSE NSCLC, SCC, SCLC 253 223 88.50% 90.00% 89.20%
CA153+ Ferrtin +CEA SCLC, NSCLC, adenoCA 99 25 91.90% 44.00% 82.19%
NSE+CEA+CYFRA21-1+CA19-9 SCLC, NSCLC, adenoCA 95 48 88.42% 22.92% 66.43%
TSGF+SCCAg+CYFRA21-1 NSCLC, SCC 64 155 95.30% 74.20% 80.37%
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