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Background: Cytokeratin 19 is a subunit of cytokeratin intermediate filament expressed in
simple epithelia such as respiratory epithelial cells and their malignant counterparts. An immu-
noradiometric assay is available to detect a fragment of the cytokeratin , referred to as Cyfra 21-1
in the serum. This study was conducted to evaluate the clinical utility of this new marker in the
diagnosis of lung cancer compared with established markers of squamous cell carcinoma antigen
(SCC Ag) and carcino-embryonic antigen(CEA). In addition, we compared the diagnostic sensi-
tivity and specificity of Cyfra 21-1 with those of SCC Ag in squamous cell carcinoma of the lung.
We also measured the level of Cyfra 21-1 in the different stages of squamous cell carcinoma of
the lung.

Method: We measured Cyfra 21-1(ELSA-CYFRA 21-1), SCC Ag(ABBOTT SCC RIABEAD)
and CEA(ELSA2-CEA) in 79 patients with primary lung cancer and in 78 persons as a comparison
group including 32 patients with pulmonary tuberculosis, 23 patients with benign lung disease and
23 cases with healthy individual. Cyfra 21-1 is measured by a solid-phase immunoradiometric
assay(CIS Bio International, France) based on the two-site sandwich method. SCC Ag is measured
by a radioimmunoassay(Abbott Laboratories, USA). CEA is measured by a immunoradiometric
assay(CIS Bio International, France). All data were expressed as the meantstandard deviation.

Results:

1) The mean value of Cyfra 21-1 was 18.38+3.65 ng/mL in the lung cancer and 1.16+0.53
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ng/mL in the comparison group(p <0.0001). SCC Ag was 3.53+6.06 ng/mL in the lung cancer and
1.1940.5 ng/mL. in the comparison group(p<0.01). CEA was 35.03+13.9ng/mL in the lung
cancer and 2.89+1.01 ng/mL in the comparison group(p<0.0001).

2) Cyfra 21-1 level in squamous cell carcinoma(31.52440.13 ng/mL) was higher than that in
adenocarcinoma(2.41+1.34 ng/mL)(p<0.0001) and small cell carcinoma(2.15+2.05 ng/mL)(p=
0.007). SCC Ag level in squamous cell carcinoma(5.14+7.68 ng/mL) was higher than that in
adenocarcinoma(1.36 +0.69 ng/mL)(p=0.009) and small cell carcinoma(l.1+0.24 ng/mL) (p=0.024).

3) The level of Cyfra 21-1 was not correlated with the progression of stage in squamous cell
carcinoma of the lung.

4) Using the cut-off value of 3.3ng/mL, the diagnostic sensitivity of Cyfra 21-1 was 83% in
squamous cell carcinoma, 22% in adenocarcinoma and 17% in small cell carcinoma. The sensitivity
of SCC Ag and CEA were 39% and 20%, respectively in squamous cell carcinoma, 11 % and 39%
in adenocarcinoma, and 0% and 33% in small cell carcinoma.

5) Comparison of the receiver operating characteristics curves(ROC curve) for Cyfra 21-1, SCC
Ag and CEA revealed that Cyfra 21-1 showed highest diagnostic sensitivity among them in the
diagnosis of lung cancer.

Conclusion: Cyfra 21-1 is thought to be a better tumor marker for the diagnosis of lung cancer
than SCC Ag and CEA, especially in squamous cell carcinoma of the lung.
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Table 1. Patient Characteristics

Lung cancer Tbe COPD & Pn Normal control
No. of patients 79 32 23 23
Male/Female 66/13 2517 16/7 12/11
Mean age(3-SD) 62110 51%17 61+17 57+8
Histology
NSCLC 73
squamous 41
adenocarcinoma 18
undifferentiated 14
SCLC 6

Tbc, pulmonary tuberculosis ; COPD & Pn, chronic obstructive pulmonary disease & pneumonia ; NSCLC, non-small

cell lung cancer ; SCLC, small cell lung cancer
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Cyfra 21-19] €55+ #Hgho] 18.38+3.65 ng/
mLEA] #HAAMAFE 1.11+0.52ng/mL, Z|EH=ASME
1.3740.56 ng/mL, AANZF 1.03+0.46ng/mL B
t} SofabA =ghtlp <0.0001). SCC Y9 WFx%
= HARERIIA] 3.5346.06 ng/mL 24 BT 1.28+
0.63 ng/mL, 7lelHAZE 1.104+0.24 ng/mL¥x} §
oAl 2% BANET-E ollelAgt FHo] 52
o 2% 1ng/mL grkp<0.01). CEAS EFEE=
gQkTollA 35.03+13.9 ng/mL A =H|QMTE 3.18+

0.6ng/mL, 7|e}=|AEHF 0.45+0.8 ng/mL, BHHZF
1.95+1.01 ng/mL 2} §-2f8hA E3kekp<0.0001)
(Table 2). #|ke] ROCHF A= Cyfra 21-19] T4
o] 7}a el 91x)all SCC lolu} CEA KT} |
oAIRke] FFEAREA Y VAR U Solevt ] ¥
< A& JelsickFig. 1.
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Fig. 1. Receiver operating characteristics curves of
Cyfra 21-1, SCC Ag and CEA in lung cancer.

Table 2. Cyfra 21-1, SCC Ag and CEA Levels in Lung Cancer and Comparison Group

Lung Ca(n=79) Tbe(n=32) COPD & Pn(n=23) Normal control(n=23) p value*
Cyfra 21-1 18.38+3.65" 1.11+0.52 1.3710.56 1.03+0.46
e P <0.0001
(ng/mL) (0.6~160) (0.3~2.3) (0.6~2.7) 0.4~2.1)
SCC Ag 3.534+6.06 1.28 +0.63 1.10+0.24 1 <001
(ng/mL) (0.8~35.8) (1~3.5) (1~2) wy? p=g
CEA 35.03+139 3.18+0.6 0.45+0.8 1.95+1.01
b P <0.0001
(ng/mL) (3~867) (3~5.9) (3~6) 0.5~4.1)

SCC Ag, squamous cell carcinoma antigen; Lung Ca, lung cancer
*p value; lung cancer vs. comparison group(Tbc, COPD & Pn and Normal control) (Mann-Whitney U-test)
+; mean+SD, ++; range, a; Number of cases; 4, b; Number of cases; 31
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Fig. 2. Distribution of individual serum Cyfra 21-1
values in patients with lung cancer and com-
parison group. Data are presented as upper
and lower quartile and range(box), median
value(horizontal line) and the maximum and
minimum value(whisker line). The dashed
line indicates the cut-off level of Cyfra 21-1
of 3.3ng/mL. The Y-axis is expressed with
logarithmic ~ scale(Squam, squamous cell
carcinoma; Adeno, adenocarcinoma; Small,
small cell carcinoma; Compa, comparison
group)(Squamous vs adenocarcinoma  p
<0001, Squamous vs small cell carcinoma
p=0.007).

ng/mL)ik] Aekd 1.36+0.69 ng/mL(p=0.009) a4
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Fig. 3. Receiver operating characteristics curves of
Cyfra 21-1 and SCC Ag in squamous cell
carcinoma of the lung.

Table 3. Cyfra 21-1 and SCC Ag Levels According to Histological Types in Lung Cancer

Squamous(n=41) Adeno(n=18) Small(n=6) P value*
Cyfra 21-1 31.52+40.13+ 241+1.34 2.15+2.05 p<0.0001a
(ng/mL) (0.7~160)++ (0.6~5.4) (1~6.30) p=0.007"
SCC Ag 5.1+7.68 1.361+0.69 1.1+0.24 p=0.009a
(ng/mL) (1~35.8) (0.8~3.1) (1~1.6) p=0.024°

Squamous, squamous cell carcinoma; Adeno, adenocarcinoma; Small, small cell carcinoma
* p value; a, squamous vs. adenocarcinoma; b, squamous vs.small cell carcinoma(Mann-Whitney U-test)

+; mean+SD, +-; range
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Table 4. Cyfra 21-1 Levels According to TNM
Stage in Squamous Lung Carcinoma®*

TNM No.of

Cyfra 21-1(ng/mL)

stage cases
I 2 31.95+39.67+ (3.9~60)+
—+
III;a ;‘ 11.33+15.01 (0.7~32.6)
b 3 17.17+31.22 (1.4~87)
v 14 25+27.56 (2~89)
48.881+54.68  (1.6~160)

*P value = 0.18(Kruskal -Wallis one-way analysis)
+; mean+SD, ++; range

& =Higke] FAEAAEA W 9 B} ¥
E3] Hgdu] A Eolie] Aol 7]&2] SCC
Aec} f-84 Ao Jehscth

Cyfra 21-1-& cytokeratin subunit 192] FA24], o]
cytokeratin 19¢= BE YA A EoA] ERSY &
sl ok Z5ollq Bho] WARE Ro deld Yo
of ), AR} FAA SN el o)
Aol FAEA AR o] 8 3 5 ek F cytokeratind
A|EZFA(cytoskeleton) 2] ZF7H-H(intermediate fila-
men) & BARE AL 2APY, AIMERAL BA)
Fo| A} A AIE B cytokerating- $H-f-s1u] A7)
2] 207}A19] cytokeratino] L&A 13", 7]} A
AEe} e 715% ARAES IR oAl
cytokeratin 7,8,18,19 5-& XF&&P”. o}F cyto-
keratin 199] 2421 Cyfra 21-12 F 2] & S23A]
Q1 BM 19-213} KS 19-1F o] 83l A ollA A}
ARRAR 1S5S ZHY 5 ek, ARkSe] A%
ol BHYAEY Ae] Cyfra 21-19] WPEE
83% 2 vt HugoliEe} 2 e HYck &
Sticber §'7& FolE 95% A ofa] FAEARE)
F848 w23, H|dElollA Cyfra 21-19) ¥IZts
= 47%, SCC & 15%, CEA= 27%, NSEX 16%
Q3 So| DR YSRESoIAE Cyfra 21-18] WS
7} 60% 2 SCC ¥+ 31%, 18]35 CEA 18%Xx} ojw)
A EFeka S0k Rastel 5% BRI} 4w
Az} 312} 1,257%9-8 O & Cyfra 21-10l4] Bolx
96% Gl ZtFA) 71FX]+ 3.3 ng/mLe} 391, o]
7155 o &A| HAGT| Aol Y] vt e+ 57% )
3lo] Cyfra 21-10] v]4A|E}e] qIZRE FkFA)A}0]
o B3] HRYSATUIA F-Eohcha shalch

Table 5. Diagnostic Sensitivity of Different Tumor Markers According to Histological Subtypes in

Lung Cancer

Cyfra 21-1(>3.3ng/mL) SCC Ag(>2.5ng/mL) CEA(>7.5ng/mL)

n % n % n %
Lung cancer 44/79 (56) 20/79 (25) 21/79 27
Squamous 34/41 (83) 16/41 (39) 8/41 (20)
Adeno 4/18 (22) 2/18 11 7/18 39)
Small 1/ 6 7n 0/ 6 0) 2/ 6 33)
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5 Higke] FAPAF Cyfra 21-1534%)9) S7Pgshe
Kl 2A} 10%%F 9FoliAlA ZAx)2] Z17} YAF
o2 =ik AMRE WA Z R} AsPPAY FAlo)l Y
olkeng sHRF AAEF Cyfra 21-19] B5 Z71A
Ak Azbslol detar sk

B SeluRbdE Al 9%t #2343 Sijkat
9] PS8l E At B A B dFal
Cyfra 21-12] X1gke}d 71F25 3.3 ng/mLE 2 uf
Cyfra 21-1¢] Zg} Eol=r} 100%0)x wH|As 320]]
A4 ofd 71X olslolmz T Agtel bl
5ol d Aoz Assin

ol’de] ANZA Cyfra 21-1-2 =Hgke] AghA] Fok
EAAZA SCC Yo} CEARL} G830 A
59, 53] FRAIAFEQoA 7]Ee] SCC SR

o} ARk #1840) okw AEsiglch oz 25l
Ol whgoluy, SR} 24 Al Yot el A
o] 27] AP ZA Cyfra 21-19) §-8401 o
& a7} e ¥ Aoz Aadd
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PR Cyfra 21-13 F2|FFAIE] AEAo
ZAWs1= cytokeratin 199] EAZA] Abu]EobA|E o]
A GFUE felslng o 4F 55 Z4so]
FAEAAE o] 7 e AR dejA Jirk. o]
ol AzEE =gk, =A%, Jel A 9 AT
3AFE9] U Cyfra 21-1, SCC ¥ 3 CEA9] &
55 F7sle] sHigte] FUFEARZA Cyfra 21-13%4
SCC ¥4l 9l CEA9] AHd 3848 vld sl
2 sigick. w3t WHAQTHIEDIA Cyfra 21-13} H
HATAEGC] o] FHAIZLZE AR SCC Y
Fe} A q1kee) Bo|xo] XjolE wlmsta, 1
7] Agfel] akE Cyfra 21-1 o] BF5=9 F7} o2
£ stz S5k

W 19921 1295E] 19931 697kA] A5
Uoll Sisdsle] 22702 ZAcks] k4] =g 79
oA|CH ZF M ERY 4109, 41 184, 71}e) wl &3} v
SAESE 146], SAIFESE 669} HZ 8 320, 7]e}H]
2%k 23], FANEF- 230\ E- thako 2 3gic). Cyfra
21-13} CEAS] ZHL HYAAKFSA kitQ] ELSA-
CYFRA 21-13} ELSA2-CEAE A8319]3, SCC &

-2 ukAped A kit?] ABBOTT SCC RIABEADE
A8k

ik

1) Cyfra 21-1¢] ¥F5=+ =kl FHEESE
HZ) 18.38+3.65 ng/mLEA] ulZT 1.1640.53 ng/
mLExc} §-o)s)A] E3hcKp <0.0001). SCC 3H41-e =)
SHFollA] 3.53+6.06 ng/mLEA] B|ZF 1.19+0.5 ng/
mLEc} §olaiA] Ehekp<0.01). CEAL: skl
4] 35.03%13.9 ng/mL2A BlZF 2.89+1.01 ng/mL
He} fefslAl 23ickp <0.0001).

2) =R WRelk= Cyfra 21-12] B3 g7t H%Y
FAFESTolA 31.52+40.13 ng/mLEA AHAME 2.41
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+1.34 ng/mL(p<0.0001) B AA|FEGF 2.154+2.05
ng/mL(p=0.007) ¥} H-elebA] E3kch SCC 3499
HE v = HYATAEGFoNA 5.147.68 ng/mLE
A AFF 1.36+0.69 ng/mL(p=0.009) I AAELFE
1.140.24 ng/mL(p=0.024) Bx} S-2ls}A] Zaich

3) FAT)AIETNA =jke] W] Zlsgel] whE
Cyfra 21-19] "3-55°] F7h= gigith

4) Cyfra 21-19] Ak 7]FXE 3.3 ng/mLE 3}
e HFYSAEYe] wAEr} 83%= 4I9ke]
22%, £AIESFe] 17%Ee) =4 A&k SCC 3
9] QiFEr) AgLu) TGl 39%, AgdellA]
11%, £A1F A 0% o)%ic) CEAS] 2zt Er} H=
AN EYANA 20%, ALl 39%, AMERA
33%o]%ich

5) ROC %4 244 #ljqke] XIchollA] Cyfra 21-12]
RIS} Bol=rt SCC 3k 1l CEA Hr} 9547
o2 viepdeh

ZE: Cyfra 21-1-2 #HllA SCC 34 2 CEAd|
Hsled RIZEE gl Bol 57} F& FUAFEA|R o, B3]
HE A AEYelA 2 9IZHES} Bolxv} 2o} HH
ST ANESFe] Fol FUEAAE ¢eiR SCC guu
o} 953 FAFAIRE ALES
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