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ABSTRACT:  Despite extensive research, the role of the commonly employed tumour
markers in the diagnosis of lung carcinoma is yet to be clarified.  The utility of a
new marker, CYFRA 21-1, in the preoperative evaluation of patients with bron-
chogenic carcinoma was investigated.

CYFRA 21-1 was determined with a radiometric assay in serum of 280 patients
with lung cancer and 208 patients with various nonmalignant lung diseases.

The levels of the marker were significantly higher in lung cancer patients.  Among
benign lung diseases, elevated CYFRA 21-1 levels were found in pulmonary fibro-
sis.  Using a cut-off of 3.2 ng·ml-1 (95th percentile of levels obtained in benign lung
disease), the total sensitivity of the marker was 48%.  The best sensitivity was
obtained in squamous cell lung cancer (60%).  The highest values of CYFRA 21-1
were found in metastatic lung cancer, and the marker sensitivity was more elevat-
ed in stage IIIb and IV.  On the other hand, 40% of patients with surgically resectable
lung cancer had CYFRA 21-1 levels above the cut-off.

We conclude that CYFRA 21-1 may be satisfactorily employed in the differen-
tial diagnosis between malignant and benign lung diseases in association with other
clinical and radiological data.
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Several circulating tumour markers for bronchogenic
carcinoma have been identified.  Despite extensive res-
earch, however, their role in the diagnosis of the disease
remains unclear.  Nonetheless, the clinical use of carci-
noembryonic antigen (CEA) [1, 2], neuron-specific eno-
lase (NSE) [3–5], tissue polypeptide antigen (TPA) [6–8]
and squamous cell carcinoma (SCC) antigen [9, 10] in
the diagnosis and follow-up of patients with bronchogenic
carcinoma is widespread.

Recent studies have focused on a new family of mark-
ers resulting from some cellular degradation products.
These molecules, which include cytokeratins and other
intermediate filaments of the cell, like vimentin and
desmin, have gained popularity after the development
of monoclonal antibodies (MoAbs), which allow a histo-
pathological differentiation and classification of phys-
iological and pathological tissues.  MOLL et al. [11] and
BROERS et al. [12] employed a panel of MoAbs against
subtypes of cytokeratins to demonstrate the distribution
pattern of cytokeratins in the different histological types
of bronchogenic carcinoma.  The subtype 19 was the most
frequent in the cytoplasm of the tumour cells.

The next step was the observation that, unlike the origi-
nal cytokeratins, fragments of intermediate filaments
are soluble in serum, and can, therefore, be detected and
measured with the aid of MoAbs.  As a consequence, a
fragment of cytokeratin subunit 19, the CYFRA 21-1,

can be measured by a immunometric assay using the
two mouse MoAbs KS 19-1 and BM 19-21.  According
to preliminary investigations, CYFRA 21-1 shows a good
specificity-sensitivity profile in bronchogenic carcinoma,
especially in the squamous cell type.  The purpose of
this investigation was: 1) to define more precisely the
correlation between serum CYFRA 21-1 levels and var-
ious nonmalignant lung diseases; and 2) to assess pre-
treatment marker levels in relation to histological type
and extent of lung cancer.

Material and methods

We determined CYFRA 21-1 with immunoradiomet-
ric assay (CIS Italy, CIS BIO International) on serum in
280 consecutive patients observed in two Thoracic Surg-
ical Units (251 males and 29 females) with a cytologi-
cal or histological diagnosis of lung cancer (LC), and in
208 patients (178 males and 30 females) with benign
lung disease (BLD).  Among patients with LC, 158 had
squamous cell carcinoma (SCC), 85 had adenocarcino-
ma of the lung (ACL), 23 undifferentiated large-cell
lung carcinoma (LCLC) and 14 small-cell lung carcino-
ma (SCLC).  The histopathological and cytological
material was examined by two pathologists of the same
service, independently.  Routine pretreatment staging



procedures included physical examination, blood chemi-
stry profile, chest radiography, bronchoscopy, computed
tomography of the chest and brain, and ultrasonography
of the liver. In addition, bone scan and bone marrow
biopsy were performed in the evaluation of SCLC pat-
ients, and where necessary.  Selected patients underwent
mediastinoscopy.  All patients with malignancy were
classified according to TNM (primary tumour, regional
lymph node involvement, occurrence of distant metas-
tasis) classification [13].  Sixty patients were stage 1,
49 stage II, 87 stage IIIa, 23 stage IIIb, and 61 stage
IV.

The diagnosis of BLD was usually based on clinical,
biochemical, bacteriological and radiological findings.
In some cases (benign lung tumours, pulmonary fibro-
sis and tuberculoma of the lung), the diagnosis was made
by surgery.  To determine CYFRA 21-1 serum levels,
venous blood samples were collected from each patient
before therapy.  Serum samples were obtained by cen-
trifugation and stored at -70°C until assayed.  The cut-
off point was at 3.2 ng·ml-1 (95th percentile of marker
levels obtained in patients with BLD).  False positives
were defined as BLD patients with tumour marker lev-
els above 3.2 ng·ml-1.

A preliminary statistical analysis (Shapiro-Wilk test)
revealed that the distribution of CYFRA 21-1 levels fol-
lows a normal distribution.  Consequently, we adopted
one-way analysis of variance, correcting the significance
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level for multiple comparisons, with Student-Neuman-
Keuls (SNK) test.  Chi-squared test was also used, as
appropriate.  Statistical significance level was 5%

Results

Table 1 shows mean, standard deviation, median and
range of CYFRA 21-1 levels obtained in BLD patients.
The number of false positive cases and percentages are
also indicated.  The marker levels in patients with pul-
monary fibrosis and benign lung tumours were signifi-
cantly higher than in other BLD groups.  In addition, the
number of false positive cases was significantly increased
in patient with lung fibrosis.

Table 2 demonstrates the behaviour of CYFRA 21-1
in patients wilh LC, according to histological types.
Marker levels obtained in LC patients were significantly
higher than those of BLD subjects.  There was a signifi-
cant difference among the histological types (p<0.002)
(one-way), but SNK test was not significant in single
comparisons.  The highest sensitivity was found in SCC,
whilst only two out of 14 SCLC patients had CYFRA
21-1 levels above the cut-off.

Table 3 illustrates the CYFRA 21-1 serum levels as
related to stage of disease.  The levels found in stage IV
were significantly higher than in every other stage.  The
sensitivity of CYFRA 21-1 was more elevated in advanced
disease, but the level of significance was not reached.
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Table 1.  –  CYFRA 21-1 levels (ng·ml-1) in benign lung disease

Mean SD Median Range >3.2 ng·ml-1

n %

COPD 1.6 0.8 1.4 0.4–4.4 4/63 6
Pulmonary fibrosis 1.8* 1.1 1.3 0.5–4.1 6/32 19***
Sarcoidosis 1.2 0.5 1.0 0.3–2.6 0/38
Benign tumours 2.2** 0.7 2.2 0.8–3.9 1/16 6
Tuberculosis 1.5 0.7 1.4 0.3–3.0 0/23
Pneumonia 1.2 0.4 1.0 0.4–2.1 0/18
Asthma 1.1 0.9 1.0 0.2–4.0 1/18 6

All BLD 1.5 0.8 1.3 0.2–4.4 12/208 6

COPD: chronic obstructive pulmonary disease; BLD: benign lung disease; CYFRA 21-1: cytokeratin 19 fragment; SNK Student-
Neuman-Keuls.  *: p<0.05 vs sarcoidosis, asthma (SNK rest); **:p<0.05 vs sarcoidosis, tuberculosis, pneumonia, asthma (SNK
test); ***: p=0.05 (Chi-squared test).

Table 2.  –  CYFRA 21-1 levels (ng·ml-1) in lung cancer according to histological type

Mean  SD Median Range >3.2 ng·ml-1

n %

SCC* 8.8 13.2 5.0 0.9–89 95/158 60***
ACL 4.1 4.8 2.8 0.6–35.7 32/85 38
LCLC 4.0 3.5 2.7 1–14.9 7/23 30
SCLC 2.8 3.1 2.0 1–12.9 2/14 14

All LC** 6.7 10.6 3.1 0.6–89 136/280 49

SCC: squamous cell carcinoma; ACL: adenocarcinoma of the lung; LCLC: large-cell lung carcinoma; SCLC: small cell lung car-
cinoma; LC: lung carcinoma.  For further abbreviations see legend to table 1.  *: one-way analysis of variance among four histo-
logical types, p=0.002; **: p=0.001 vs BLD levels (one-way analysis of variance); ***: p=0.05 (Chi-squared test).



Discussion

Recently, a new tumour marker, CYFRA 21-1, was
described for the determination of cytokeratin 19-frag-
ment in serum.  The results on CYFRA 21-1 were first
published in 1992 and showed its value in lung cancer
patients [14].  Despite these interesting results, however,
CEA still remains the gold standard of tumour markers
for non-small-cell lung cancer, although the results so
far obtained are not encouraging.

In this study, we investigated the levels of CYFRA
21-1 in patients with different nonmalignant lung disea-
ses, including benign tumours.  In benign lung diseases,
serum CYFRA 21-1 levels were rarely elevated.  How-
ever, marker levels were more frequently increased in
patients with pulmonary fibrosis [19%].  Other markers,
including CEA and TPA, show a similar behaviour.  In
a previous study [15], we found elevated serum levels
of these markers in pulmonary fibrosis and chronic obs-
tructive pulmonary disease (COPD), whilst no false pos-
itives were observed in sarcoidosis.  This could be due
to the extensive hyperplasia of the bronchioloalveolar epi-
thelium, rich in keratins, typical of pulmonary intersti-
tial fibrosis.  Conversely, low marker levels can be found
in sarcoidosis, mainly in stage I disease, in which the
lung injury is usually limited.

We further observed, in a different study [16], that
a percentage of cases of interstitial fibrosis shows a
CEA-like immunoreactivity, confined to bronchiolar
cells and type II pneumocytes. The influence of other
extrapulmonary benign diseases on circulating CYFRA
21-1 levels has also been investigated [17].  Benign uro-
logical and gastrointestinal diseases possess only slight
influence on this marker, whereas a definite increase of
CYFRA 21-1 levels was observed in patients with renal
failure.

There are also other notes of interest in this study.  As
other authors have reported [18, 19], there was a signifi-
cant link between histological tumour type and CYFRA
21-1 levels.  High CYFRA 21-1 serum levels occur more
frequently in squamous cell type (60%).  In the remain-
ing lung carcinoma types, the sensitivity of the marker
was significantly lower.

In contrast to our present study and other reports [18–
21], STIEBER et al. [17], found that increased CYFRA 21-
1 levels were seen in 79% of patients with squamous
cell carcinoma, 54% of patients with adenocarcinoma,

65% with large-cell carcinoma and 52% with small-cell
type, with an overall sensitivity of 61%.

For lung cancer cases the sensitivity was also calcu-
lated according to tumour stages.  An increased sensi-
tivity was found in advanced stages, with a statistically
significant difference between stages I–IIIb and IV.
Interestingly, the marker levels obtained in BLD were
significantly different from those found in stages II, IIIa,
IIIb and IV of bronchogenic carcinoma.  A clear corre-
lation between CYFRA 21-1 levels and both stage and
tumour size was observed by others [20, 22], suggesting
that serum CYFRA 21-1 levels may reflect the tumour
mass.

On the other hand, the sensitivity of CYFRA 21-1 in
stages I–IIIa, (still surgically resectable), was 40% (79
out of 196).  Among these 79 cases, 23 (29%) had nega-
tive sputum cytology as well as negative cytological
and/or histological specimens obtained at bronchoscopy.
Fourteen of the 23 patients underwent fine needle transtho-
racic biopsy, which was positive in 11.  Hence, in 12
out of 79 patients (15%) the diagnosis of malignancy
was not cytologically or histologically confirmed before
surgery.  In these cases, elevated CYFRA 21-1 level was
the only positive finding.

In summary, CYFRA 21-1 is a valuable tumour marker
for bronchogenic carcinoma, with a good sensitivity
and specificity, particularly in the squamous cell type.
CYFRA 21-1 determination may be satisfactorily em-
ployed in the differential diagnosis between malignant
and benign lung diseases in association with other clin-
ical and radiological findings.  The acceptable sensitivity
in the relatively early stages of bronchogenic carcinoma
appears the most interesting result of our study.  In addi-
tion, our experience indicates that there are differences
of marker levels in different benign lung diseases.

We conclude that marker levels in benign lung dis-
eases should be reported separately for various disease
entities. This is essential in order to obtain optimal in-
formation on the specificity of the markers, avoiding the
useless, conflicting results, that have sometimes been
published in the literature.
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