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Abstract: Objective: Cyfra 21-1 is a tumor marker which is secreted by malignantly transformed epithelial

cells. It was suggested to be a useful marker in non-small cell lung cancer. This study was conducted to

investigate the role of Cyfra 21-1 in diagnosis, differentiation and staging of lung cancer. Subjects and

Methods: Seventy patients with lung cancer (56 males and 14 females), mean age was 56.17years, were

divided according to the histopathological finding into 50 patients with NSCLC and 20 patients with

SCLC. Thirty apparently healthy subjects were taken as a control. Serum level of Cyfra21-1 was estimated

by ELISA. Results: There was no statistical significant difference in the mean value of Cyfra 21-1

between smokers and non-smokers subjects within control group (p 0.05). It was significantly elevated

in all types of lung cancer (p< 0.05) with a specificity of 100 %, and sensitivity of 65.7%; significantly

elevated in non-small cell lung cancer compared to small cell lung cancer with a sensitivity of 80% and

40% respectively. Conclusion: Cyfra 21-1 is a tumor marker, with high sensitivity to NSCLC, valuable

in the diagnosis and monitoring progression of lung cancer.
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INTRODUCTION

Lung cancer is the most frequent cancer in the

world, both in terms of incidence & mortality.

Determination of cell type may sometimes be difficult

because of non-informative sputum cytology, absence

of visible endobronchial lesion at fiberoptic

bronchoscope and inadequate biopsy material or

inaccessible location o f tumor.  Furthermore,

bronchoscopy, thoracoscopy, or open lung biopsy is

sometimes contraindicated because of bad general

condition of the patient .[1]

Tumor markers have considerable role in

differential diagnosis and histological subtyping,

particularly in lung tumors of unknown origin. Within

the markers profile, the leading markers suggest the

most probable histological subtype; Carcinoembryonic

antigen (CEA) in Adenocarcinoma; Cytokeratin 19

fragment (Cyfra 21-1) and Squamous cell carcinoma

antigen (SCCA) in squamous cell carcinoma; Cyfra 21-

1 and Neuron specific enolase (NSE) in large cell

carcinoma; and (NSE) and Progastrin – releasing

peptide (ProGRP) in small cell lung cancer .[2 ,3]

Several studies reported a highest diagnostic

sensitivity for Cyfra21-1 in all types of non-small cell

lung cancer (NSCLC) including the squamous cancer

cell subtype, particularly squamous cell tumors .[2 ,3 ,4]

Cyfra 21-1 and NSE are the most useful tumor markers

in the differentiation between small cell lung cancer

(SCLC) and NSCLC . [5]

Cyfra21-1 is also elevated in urological,

gastrointestinal and gynecological cancers and in lower

amounts in various benign diseases e.g. pulmonary

fibrosis and acute interstitial pneumonia, precluding its

use in screening and limiting its use in diagnosis.

However, its measurement may be helpful in the

differential diagnosis of suspicious lung masses,

particularly if biopsy is not possible . [6 ,7]

Cyfra21-1 may be a useful tumor marker to

discriminate benign from malignant pleural effusion.

Abd EL Ghaffar et al  and Shitrit et al  reported an[8] [9]

increase in the mean value of Cyfra 21-1 in the serum
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and pleural fluid of patients with malignant pleural

effusion than that of patients with non-malignant

effusion. 

Moreover, Cyfra 21-1 appears to have a prognostic

marker in NSCLC and SCLC patients . It has[7 ,10 ,11]

considerable potential for monitoring treatment of

NSCLC in advanced disease. It was suggested that

patients with advanced stages of NSCLC receiving

chemotherapy, trends in Cyfra21-1 during the initial

treatment phase predict the response to subsequent

therapy .[12]

Cyfra21-1 is a good indicator of efficacy of

surgically treated limited NSCLC and is closely

correlated with radical surgery of tumor mass . A[13]

slow marker clearance and/or an elevated plateau are

indicative for the presence of residual tumor cells and

predict early the recurrence of disease . [14 ,15]

Aim of the Work: This work is aiming to assess the

role of Cyfra 21-1 as a tumor marker in diagnosis,

differentiation and staging of lung cancer.

Subjects and M ethods: This study was collaboration

between Chest department, Faculty of Medicine, Cairo

University, National Research Center and Abbasia chest

hospital. It Included 100 subjects, age range was

between 45 and 64 years: 70 patients with

bronchogenic carcinoma, divided histopathologically

into 20 patients with SCLC, 50 patients with NSCLC

(38 patients with adencarcinoma and 12 patients with

squamous carcinoma of the lung) and 30 apparently

healthy subjects as a control group. They were

subjected to medical history taking, clinical

examination, chest radiography, SGOT, SGPT,

creatinine, and estimation of serum level of Cyfra 21-1

by ELISA technique. Patients groups were subjected to

chest computerized axial tomography, fiberoptic

bronchoscope and histopathological examination of

biopsy taken f rom  lung cancer, abdominal

ultrasonography, bone isotope scan and cranial CT for

staging of lung cancer. All patients gave written

informed consent, having obtained approval from the

ethical committee. The patients were assigned to the

study according to one or more of the following

criteria: - No pulmonary fibrosis and acute interstitial

pneumonia were present - Normal serum creatinine,

SGPT and SGOT. - Staging of lung cancer was based

on the International System for Staging Lung Cancer .[16]

- None of the patients had received any anti-cancer

treatment before enrollment.

Detection of Serum: Cyfra 21-1 in human serum was

measured by enzyme-linked immunosorbent assay

(ELISA) using the DRG Cyfra 21-1 ELISA kit (DRG

Instruments GmbH,Germany, drg@drg- diagnostics.de).

It is a quantitative sandwich enzyme immunoassay

where the microtiter wells are coated with a

monoclonal antibody directed towards a unique

antigenic site on a Cyfra 21-1 molecule. The cut-off

value was 1.8 ng/ml.

Statistical Method: SPSS statistical software package

(V. 15.2, Echo soft Corp., USA, 2006) was used for

data analysis. Data were expressed as Mean ±SD for

quantitative measures and both number and percentage

for categorized data. Student t test was used for

comparison between two independent mean groups for

parametric data and Chi-square test to study the

association between each 2 variables or comparison

between 2 independent groups. One-way ANOVA test

(F) to compare between more than two means. The

probability of error at 0.05 was considered as

significant and error at 0.01 and 0.001 as highly

significant.

Specificity and sensitivity were calculated from

crossed table using the following formulation: 

Sensitivity = True positive (TP)/ TP+ false negative

(FN).

Specificity = True negative (TN)/ TN+ false positive

(FP).

RESULTS AND DISCUSSIONS

Results: This study included 100 subjects; 70 patients

with lung cancer and 30 apparently healthy normal

controls. The age, sex and smoking habit were matched

between patients and control (P= 0.136) (Table I). 

There was no statistical significant difference in

the mean values of Cyfra 21-1 between smokers and

non smokers in the control group (P= 0.843) (Table II).

Figure 1 shows the Cyfra 21-1 values (ng/ml) in

different histological types of lung cancer and control

groups. The mean value of Cyfra 21-1 in the patients

group (5.02 ng/ml) was found to be higher in lung

cancer cases irrespective of the cell type in comparison

to control group. The mean values of Cyfra 21-1were

1.47± 0.40 ng/ml in SCLC, and 6.44± 6.82 ng/ml in

NSCLC (7.18± 7.63 ng/ml in adencarcinoma and 4.10±

2.33 ng/ml in squamous cell carcinoma patients)

compared to 0.41± 0.18 ng/ ml in control group with

a statistical significant difference (p < 0.006,

0.001,0.002 respectively) (Table III).

There was statistical significant increase in the

mean values of Cyfra 21-1 in NSCLC group and its

subtypes (Squamous and Adenocarcinoma) compared to

the SCLC group (P= 0.03). However, there was no

statistical significant difference in the mean values of

Cyfra 21-1 between Squamous carcinoma and

Adenocarcinoma (Table IV).
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Table (I): Statistical analysis of age (years), sex, and smoking habit between patients and control groups:

Patients (n=70) Control (n=30) Test P value Significance

Age±SD years 56.17± 5.16 53.7± 5.8 T=1.515 0.136 NS

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sex ( m ale/ Female) 56/14 26/4 ÷ =0.316 0.57 NS2

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Smokers/Non smokers 56/14 24/6 ÷ =0.000 1.00 NS2

Significant = S. Highly significant = HS. Non significant = NS.

Table (II): Statistical analysis of the mean values of Cyfra21-1 (ng /ml) between smokers and non-smokers in the control group.

N° Cyfra 21-1(ng/ml)± SD T P significance

Smokers 24 0.41 ± 0.18 -0.202 0.843 NS

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Non smokers 6 0.43 ± 0.25

 

Fig. 1: Cyfra 21-1 values (ng/ml) in different histological types of lung cancer and control groups

Table (III): Statistical analyses of the mean values of Cyfra 21-1 (ng/ml) between histological types of lung cancer and control groups:

All types control SCLC control NSCLC control

No. 70 30 20 30 50 30

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ean 5.02 0.41 1.47 0.41 6.44 0.41

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SD± 6.17 0.18 0.40 0.18 6.82 0.18

T test                2.871               8.916               3.405

P value                0.006              < 0.001               0.002

Significance                    S                  HS                  S

Table (IV): Statistical analysis of the mean values of Cyfra 21-1(ng/ml) between histological types of lung cancer:

NSCLC SCLC Squa-mous SCLC Adeno-type SCLC Adeno-type Squa-mous

No. 50 20 12  20 38 20 38 12

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ean 6.44 1.74 4.10  1.74 7.18 1.74 7.18 4.10

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SD± 6.82 0.4 2.33  0.4 7.63 0.4 7.63 2.33

T test           -2.283            -3.567            -2.348               -

0.964

P value              0.03             0.003              0.03               

0.3

Significance                S                S                 S                 NS

With a cut-off value of 1.8 ng/ml, Cyfra 21-1 has

revealed 100% specificity for lung cancer and an

overall sensitivity of 65.7 %, irrespective to the cell

type. The sensitivity of Cyfra 21-1 was 40% in SCLC,

80% in NSCLC and 83.3, 78.9% in squamous

carcinoma and Adenocarcinoma respectively (Table V).

There was statistically significant increase in the mean

value of Cyfra 21-1 with the progress in the stage of

NSCLC (P= 0.01). There was also an increase in the

sensitivity of Cyfra 21-1 with the stage which was 75,

78 and 100% in stage I & II, III and IV respectively

(Tables VI, VII).
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Table (V): Sensitivity of Cyfra 21-1 in the lung cancer patients and histological types of lung cancer at 100 % specificity.

All types SCLC NSCLC Squa-mous Adeno-type

TP 46 8 40 10 30

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

TN 30 30 30 30 30

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FP 0 0 0 0 0

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FN 24 12 10 2 8

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sensitivity 65.7% 40% 80% 83.3% 78.9%

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Specificity 100% 100% 100% 100% 100%

TP: true positive- TN: true negative- FP: false positive- FN: false negative

Table (VI): Statistical analysis of the mean values of Cyfra 21-1(ng/ ml) between the different stages of NSCLC:

Stage Num ber Cyfra21-1(ng/ml) (mean ± SD) F P value Significance

I 10 3.12 ± 1.4 4.085 0.01 S

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

II 14 4.13 ± 2.17

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IIIA 10 5.32 ± 4.89

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IIIB 8 6.03 ± 4.62

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IV 8 16.48 ± 11.81

Table (VII): the sensitivity of Cyfra 21-1 in different stages of

NSCLC:

I& II III IV

TP 18 14 8

TN 30 30 30

FP 0 0 0

FN 6 4 0

Sensitivity 75% 78% 100%

Discussion: Cyfra21-1 is a tumor marker based on the

determination of water-soluble cytokeratin 19 which is

secreted by normal or malignantly transformed

epithelial cells . [17]

Cyfra21-1 is an antigenic determinant presents on

40 KD proteins the cytokeratin 19. This antigen is

defined and measured in serum by using two mouse

monoclonal antibodies; KS 19-1 and BM 19-21. Both

are reactive to epitopes 1&21 of cytokeratin 19. Thus

this cytokeratin 19 fragment is named as Cyfra 21-1 .[4]

Cytokeratin tumor markers can accurately predict

disease status and offer a simple, noninvasive,

economic and reliable tool for more efficient

management .[7]

This study included 70subjects with lung cancer

and 30 apparently healthy subjects taken as a control

group of  matched  age,  sex  and smoking habit

(Table É).

There was no statistical significant difference in

the mean values of Cyfra 21-1 between smokers and

non-smokers in the control group (P = 0.84) (Table II),

denoting that smoking did not affect the serum level of

Cyfra 21-1, which agreed with other studies .[17 ,18]

The serum level of cyfra 21-1 was elevated in lung

cancer patients compared to the control group.

Moreover, these levels are markedly increased in cases

with NSCLC compared to that of SCLC (Figure 1).

The mean value of Cyfra 21-1 in the patients' group

(5.02 ± 6.17 ng/ml) was found to be increased in lung

cancer cases, irrespective of the cell type (1.47 ± 0.4

ng/ml in SCLC, and 6.44 ± 6.82 ng/ml in NSCLC), in

comparison to that of control group (0.41 ± 0.18

ng/ml) and the difference was statistically significant (p

= 0.006, 0.001and 0.002 respectively) (Table III).

These results are in accordance with that demonstrated

in a study done by Karnak et al, , on 69 lung cancer[17]

patients (14 SCLC and 55 NSCLC). In contrast, in our

study, the mean value of cyfra 21-1 was higher in

adenocarcinoma (7.18 ± 7.63 ng/ml) than in squamous

cell carcinoma (4.10 ± 2.33 ng/ml), with no statistical

significance difference P=0.3 (Table IV), compared to

the previous study  which demonstrated a higher[17]

value in squamous cell carcinoma (9.8±19.5 ng/ml)

than in adenocarcinoma (9.8±19.5 ng/ml). This may be

attributed to the presence of more advanced stages (8

cases in stage IV) in adenocarcinoma group with cyfra

21-1 value reaching 26.4 ng/ml. 

There was statistical significant increase in the

mean value of Cyfra 21-1 in NSCLC, and subtypes

adenocarcinoma and squamous cell compared to that in

SCLC, P= 0.03, 0.03 and 0.003 respectively (Table

ÉV). These significant elevated values in NSCLC

compared to that of SCLC agreed with the findings of

several studies which demonstrated that Cyfra 21-1

together with NSE were the most useful markers in the

differentiation between NSCLC and SCLC . [2 ,3 ,5 ,17 ,19]
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The diagnostic efficiency of tumor markers

depends on variety of factors such as sensitivity,

specificity. The sensitivity of a tumor marker is the

probability that the test results will be positive if a

tumor is positive. Specificity of a tumor marker as a

screening parameter indicates whether it may be used

for describing in what percentage of healthy individuals

the test result is negative . [4]

In all types of NSCLC including the squamous

cancer cell subtype, highest diagnostic sensitivity has

been reported for Cyfra 21-1 in a number of studies 2,

. Schneider and co-workers  measured Cyfra 21-13, 17 [20]

in the sera of 144 newly diagnosed lung cancer

patients and demonstrated a sensitivity of 48 % for

Cyfra 21-1 in detection of lung cancer, irrespective to

the cell type. Karnak et al  found an overall[1 7 ]

sensitivity of 52.2% in 69 patients with lung cancer (55

NSCLC and 14 SCLC). 

Using a cut-off value for Cyfra 21-1 of 1.8ng/ml,

according to the kit manufacturer’s advice, the present

study showed that the overall sensitivity of Cyfra 21-1

in detection of lung cancer in 70 patients (50 NSCLC

and 20 SCLC) was 65.7% (Table V). This variation in

results may be due to the difference in numbers of

cases and the variation in the histopathological finding

in the studied groups. 

Pujol et al demonstrated 90% specificity of[21] 

Cyfra 21-1 in detection of lung cancer, while Karnak

et al revealed a higher value; demonstrating[17] 

specificity of 92.3%. The specificity of Cyfra 21-1

(100%) in the present study is the highest one among

the studies, as the serum values of Cyfra 21-1 in all

subjects of the control group were below the cutoff

value. Specificity was found to be identical (100%) for

SCLC, NSCLC, squamous cell lung cancer and

adenocarcinoma. The similarity was due to the fact that

the same control group was used for comparison in all

groups (Table V).

The sensitivity of Cyfra 21-1 in SCLC was found

to be 40 % (Table V). Similarly, it has been reported

to be 36% in another study . In contrast, a[21]

sensitivity of 0.1% of Cyfra 21-1 for SCLC was

encountered by Karnak et al., .[17]

However, the sensitivity of Cyfra 21-1 has been

reported to be higher in NSCLC; 58% , 65.5% ,[20] [17]

and 80% in our study (Table V). This high sensitivity

of Cyfra 21-1 for NSCLC and its elevated serum level

compared to that of SCLC may be of great help in

differentiating between them. 

The sensitivity of Cyfra 21-1 for squamous cell

lung cancer has been reported to be 79% , 85% ,[22] [23]

70.5% , 67%  and 76.2% . The large variation[17] [2] [24]

between the studies is probably based on the variations

of the number of studied subjects. The previous studies

suggested that Cyfra 21-1 can be used as a reliable

marker in squamous cell lung cancer . The present[21 ,23]

study demonstrated 83.3% sensitivity of Cyfra 21-1 in

detection of squamous cell lung cancer (Table V). 

The sensitivity of Cyfra 21-1 for Adenocarcinoma

has been found to be 78.9% (Table V).These results

demonstrated a higher sensitivity of cyfra 21-1 for

squamous cell lung cancer which agreed with several

studies . The lower sensitivity of Cyfra 21-1for[15 ,17 ,25]

adenocarcinoma is probably due to a lower amount of

keratinization than squamous cell lung cancer . [17]

In non-small cell lung cancer, serum Cyfra 21-1

distributions varied significantly according to

Mountain’s stage of disease and serum level of Cyfra

21-1 over 3.6 ng/ ml significantly indicated a poor

survival rate . The serum Cyfra 21-1 levels were[21]

correlated to tumor cell burden; with the highest values

in the presence of distant metastases . The best[26]

correlation with tumor stage (in 144 newly diagnosed

lung cancer) was observed for Cyfra 21-1 and tumor

M2 pyruvate kinase in comparison to CEA, NSE and

squamous carcinoma antigen . [20]

The serum level of Cyfra 21-1 increased with (Tumor-

node- metastasis staging) TNM staging (P = 0.0001).

The level decreased significantly within two weeks

after surgical operation (P = 0.0005). On follow up for

15-18 months, no change in Cyfra 21-1 level was

observed in patients whose disease was stable, while

there was significant increase in patients with

progressive disease .[15]

A study showed that elevated levels of Cyfra 21-1

were found in 41.7 % of stage I and II, 87.5% of stage

IIIA and IIIB and 75 % of stage IV in squamous cell

lung cancer . Lower levels of Cyfra 21-1 in stage IV[17]

compared to stage III were suggested through the

smaller tumor mass in spite of distant metastasis.

Although the level of Cyfra21-1 was elevated with the

progress in the stage, the difference was not significant

(P> 0.05). Moreover, Cyfra 21-1 serum levels were

significantly related to the stage of the disease in

NSCLC patients from stage II to stage IV . Cyfra[5 ,19]

21-1 values were higher in advanced cases of

squamous cell carcinoma of the lung than the earlier

stages . These studies agreed with our findings; the[2]

mean value of Cyfra 21-1 was increased with the

progress in the stage of NSCLC and the difference was

statistically significant, P=0.01 (Table VÉ). Sensitivities

of Cyfra 21-1 were 75% in stage I & II, 78 % in stage

III and reaching 100% in stage IV of NSCLC (Table

VÉÉ). 

In conclusion, Cyfra21-1 is a valuable tumor

marker in screening and monitoring progression of lung

cancer, with a high sensitivity to NSCLC, particularly

squamous cell type. 
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Abbreviations

CEA: Carcinoembryonic antigen, Cyfra 21-1:

Cytokeratin 19 fragment, NSCLC: non-small cell lung

c a n c e r ,  N S E :  N e u r o n  s p e c i f i c  e n o l a s e ,

ProGRP:Progastrin- releasing peptide, SCCA :

Squamous cell carcinoma antigen, SCLC: Small cell

lung cancer, TNM staging: Tumor- node- metastasis

staging
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