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Abstract
BackgroundLung cancer is the most lethal malignant neoplasm in the world. Serum cytokeratin fragment 21-1 (Cyfra 21-1) is a valuable tumor marker for detection of lung cancer, and it has good sensitivity and specificity. The aim of this study was to investigate the diagnostic value of Cyfra 21-1 levels in patients with lung cancer.

MethodsWe retrospectively reviewed 814 samples from 169 patients with lung cancer, 124 patients with benign pulmonary diseases, and 521 normal controls from health check-up clinic. Serum Cyfra 21-1 levels were determined with Architect CYFRA 21-1 kit (Abbott, USA) using Architect i2000 analyzer.

ResultsMedian levels and interquartile ranges for Cyfra 21-1 in patients with lung cancer (non-small cell lung cancer: 3.16 [1.98, 9.00] ng/mL, small cell lung cancer: 3.32 [2.07, 5.20] ng/mL) were higher than those in patients with benign pulmonary diseases (1.50 [1.17, 2.17] ng/mL; P<0.01) and in normal controls (1.26 [0.93, 1.75] ng/mL; P<0.01). Sensitivity, specificity, positive predictive value, and negative predictive value for Cyfra 21-1 were 70.4%, 81.2%, 49.6%, and 91.3%, respectively. The area under the curve for Cyfra 21-1 was 0.839 (95% confidence interval, 0.802-0.877).

ConclusionsWe concluded that Cyfra 21-1 may be useful in the diagnosis of lung cancer.
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[image: Figure F1 ]Figure 1

Receiver operating characteristic (ROC) curve using serum Cyfra 21-1 level to discriminate between the lung cancer and control groups (A) (AUC = 0.839 [95% CI, 0.802-0.877]) and the squamous cell cancer and control groups (B) (AUC = 0.866 [95% CI, 0.810-0.922]).
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Positive rates of CEA and Cyfra 21-1 for lung cancer based on the stages of lung cancer.
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Table 1

Patient characteristics	Patient group (N)	Lung cancer group (N=169)	Benign pulmonary disease group (N=124)	Normal group (N=521)	P value
	Gender				
	 Male	123 (24.0%)	94 (18.3%)	296 (57.7%)	<0.001
	 Female	46 (15.3%)	30 (10.0%)	225 (74.8%)	
	Average age (yr)	69.5±9.7	57.6±17.3	39.5±10.7	<0.001
	Histology				
	 Adenocarcinoma	73 (43.2%)			
	 Squamous cell carcinoma	60 (35.5%)			
	 Small cell carcinoma	16 (9.5%)			
	 Other types of carcinoma	20 (11.8%)			
	Stage				
	 I	34 (20.1%)			
	 II	15 (8.9%)			
	 III	34 (20.1%)			
	 IV	85 (50.3%)			
	 Unknown	1 (0.6%)			
	Characteristics of benign pulmonary diseases				
	 Benign solitary pulmonary nodule		20 (16.1%)		
	 Pulmonary tuberculosis		14 (11.3%)		
	 Pneumonia		36 (29.0%)		
	 Chronic obstructive lung disease		11 (8.9%)		
	 Others		43 (34.7%)		




[BACK]
Table 2

Multivariate analysis for lung cancer patients	Variable	Odds ratio	95% confidence interval	P value
	Sex	0.961	0.542-1.707	0.893
	Age	1.780	1.490-2.126	< 0.001
	Cyfra 21-1	1.110	1.089-1.132	< 0.001
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Table 3

Cyfra 21-1 and CEA levels (median [interquartile range])			Normal group (N=521)	Benign pulmonary disease group (N=124)	Lung cancer group (N=169)
	NSCLC (N=153)	SCLC (N=16)
	Cyfra 21-1	ng/mL	1.26 (0.93, 1.75)	1.5 (1.17, 2.17)	3.16 (1.98, 9.00)*†	3.32 (2.07, 5.20)*
	CEA	ng/mL	NT	1.81 (1.37, 3.21)	3.85 (2.14, 10.53)*‡	3 (1.44, 4.60)§

*P<0.01 compared with the normal group or benign pulmonary disease group; †P=0.591 compared with SCLC; ‡P=0.176 compared with SCLC; §P=0.103 compared with the benign pulmonary disease group.
Abbreviations: NSCLC, non-small cell lung carcinoma; SCLC, small cell lung carcinoma; NT, not tested.
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Table 4

Sensitivity, specificity, positive predictive value, and negative predictive value for Cyfra 21-1 and CEA in lung cancer diagnosis	Tumor marker (ng/mL)	Sensitivity (95% CI)	Specificity (95% CI)	PPV (95% CI)	NPV (95% CI)
	Cyfra 21-1 > 2.08	70.4 (0.635-0.773)	81.2 (0.782-0.842)	49.6 (0.433-0.559)	91.3 (0.890-0.936)
	CEA > 5	36.7 (0.294-0.440)	NT	NT	NT
	Cyfra 21-1 > 2.08 or CEA > 5	75.1 (0.686-0.816)	NT	NT	NT

NTAbbreviations: PPV, positive predictive value; NPV, negative predictive value; NT, not tested; CI, confidence interval.
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