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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 hung.
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 18.3843.65 ng/mL in the lung cancer and 1.161+0.53

€ =59 84 19939 AdsA dighiiatels) FASEslol4] LRSS

- 846



ng/mL in the comparison group(p <0.0001). SCC Ag was 3.53+6.06 ng/mL in the lung cancer and
1.19+0.5 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(31.52+40.13 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(5.1+7.68 ng/mL) was higher than that in
adenocarcinoma(1.36 +-0.69 ng/mL)(p=0.009) and small cell carcinoma(1.1+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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o3 E2RE] gt A%k AF X871 A=)
Aol Mg AN P& Felgs Cyfra 21-15%
CEA= CIS Bio International(France) Ak #iejubA}A]
A kit9] ELSA-CYFRA 21-13} ELSA2-CEAE
Agelel 248eict

ELSA-CYFRA 21-19] &% ®M2 cytokeratin
subunit 192] Fgol] o3t #e] W FEIAI KS
19-13} BM 19-21-8 o443} KS 19-182 F=¥ FHol
34} ¥4 200uL-E 2~8CollA] 20417 B ¥ P
FA)5) 0.85 uCi/mL2] BM 19-21& 718} 2~8TA] 3
AZVEet AR ZHlAl7)(Auto-Gamma: Packard
Instrument Company, IL, USAYE HHAMSAEE &
Aslod AREslelc). w3t SCC e WAFASA kit
9]l ABBOTT SCC RIABEAD(Abbott Laboratories,
USAYE Agsio] #of UEEFAIQ SCC 2]
Az FHE beadol] Tt WA iz FAW

Table 1. Patient Characteristics

Lung cancer Tbe COPD & Pn Normal control
No. of patients 79 32 23 23
Male/Female 66/13 25(7 16/7 12/11
Mean age(+SD) 6210 51417 61117 578
Histology
NSCLC 73
squamous 41
adenocarcinoma 18
undifferentiated 14
SCLC 6

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

cell lung cancer ; SCLC, small cell lung cancer
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1. Bt SFEXIXZMQ| Cyfra 21-1, SCC
8 % CEAQ| ZItHY 584

Cyfra 21-19] ¥FE5E Q-] 18.38+3.65 ng/
mLZ4 #H-8F 1.11+0.52 ng/mL, Z[elAAsHE
1.3740.56 ng/mL, A4tz 1.03+046 ng/mL K.
o} frefsbA] kekp <0.0001). SCC 3le] HFEs
= HIQkFollA] 3.53+6.06 ng/mLEA] S8 128+
0.63 ng/mL, 7IE}=IAZF 1.1040.24 ng/mLEc} §
ofslA F}i AN 4ot FA o] 5]l
W RE |ngmL Yrkp<0.01). CEAS] dxEcl
AlRFoNA 35.03+13.9 ng/mLEA] HAT 3.18+

0.6ng/mL, 7|e}AP4EF 0.45+0.8 ng/mL, AN
1.95+1.01 ng/mL B} $elsiAl Erkp<0.0001)
(Table 2). HIgte] ROCIFA A Cyfra 21-198) 4
o] 7h4 #Abell $1x]8l) SCC ehgdo|v} CEART} =]
QRRIke] ZFEARZA ] B 9 Bol=rt ¥ ¥

e Aoz vehickFig. 1.

2, BWAMIAMZESANIAML] Cyfra 2119 TG
X §8M

HotzA ol whz} Cyfra 21-19] BF5E WRY
A EQFNA] 31.52+40.13 ng/mL2A] AF 2.41
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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 Cam=79) The(n=32) COPD & Pn(n=23) Normal control(n=23) p value*
Cyfra 21-1 18.38+3.65" 1.114+0.52 1.374+0.56 1.0310.46 )
-+ P<0.0001
(ng/mL) (0.6~160) (0.3~2.3) 0.6~2.7) 0.4~2.1)
SCC Ag 3.53+6.06 1.284+0.63 1.10+0.24 1 <0.01
(ng/mL) (0.8~35.8) (1~3.5) (1~2) m* p==
CEA 35.03+139 3.18+0.6 0.45+0.8 1.95+1.01
N p<0.0001
{ng/mlL) (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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+1.34 ng/mL(p<0.0001) B AAEF 2.1542.05
ng/mL(p=0.007) Hr} f-ofslA] Eokont 1 BEHe
+ 0.7~160 ng/mLckFig. 2). SCC 3hQho] HFew
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f A
1000.0 1
100.0- T
E
=)
o
= 10.01
[aV]
o
= 33 e =
&)
0.1
Squam  Adeno Small  Compa
(n=41) (18) (6) (78)
. J/

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)ZA] AHE 1.36+0.69 ng/mL(p=0.009) Y £
A|ESHF 1.140.24 ng/mL(p=0.024) R} §-JsiA &=
cTable 3). HFFAAERLS] FAFAAZAE
Cyfra 21-1& ROCZAllA SCC 31Kl 24l
=8l 2 BIZE 9 Bolwrl ¥ 948 A ez et

WkFig. 3).

3. BENTHZANN B0l BE Cyfra
21-19] ¥is
HFASALLTNA 7] A2gell W€ Cyfra 21-1
9] 8355 Z7he UIrHp=0.18)(Table 4).
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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 2.154+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=0.009"
(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



4. Cyfra 21-1, SCC &% % CEAQ| Zicigd
o J|1EX 0 mE 2IZxe S0l Him

Cyfra 21-18] ekl 7IEXE 44 |3 3%
ZAlA A, 33ng/mLE 812l u) T 3hRlell
A B5 A4 el dsien] szl gk 7zt
51 56% o WP g Al FEQollAl 83%, 419 22%,
AAMESE 17% 2 Jehge). SCC 39i9] 734 #gkakdd
71#EX) % 2.5ng/mLE s15le W'Y, =gl ik =izt
5= 25%, HRAT| A0 ot g1zt 39%, A
ok 11%, AAIES} 0% olglom, w3t CEAS] A8 2
gk 7122 7.5ng/mLE #1932 wf? sickel i
=S 27%, HHAAAIEY! tigh wizkes} 20%,
A9 39%, &LAEQL 33%0|dcHTable 5). Eo]E=
2}7} Cyfra 21-1 100%, SCC €M) 97%, CEA 100% 2
ViR

nl &
B oJ7ollA] Cyfra 21-10] SCC ghdoL} CEAd ]

Table 4. Cyfra 21-1 Levels According to TNM
Stage in Squamous Lung Carcinoma*

INM - No.of Cyfra 21-1(ng/mL)
stage cases

1 , SISERETF (GI~60)+
I s T

o S 1L3BEIS0 (07~326)
-y  1107E312 (La~gY)
v i P26 (2~89)

48.88+54.68 (1.6~160)
*P value = 0.18(Kruskal -Wallis one-way analysis)
+; mean+SD, ++; range

3) #gre] FFFAIREA RIZE Y Bol5rt ¥3km
53| B AIEellA ] Aol 7]E2] SCC 3
AL} 483k Aoz Jehyck

Cyfra 21-1-& cytokeratin subunit 192] HAZA], o]
cytokeratin 19% 25 wRrdulAlEA] E3=U 5
3] gk 2AelA go| WHEs]E Zleg 4wiA Sl
oY, ER} Fod| 4] PUE feiElEg o)
Shol|lA] FkT AL o) H = Qlek. & cytokeratind:
A EZH(cytoskeleton) 8] F7HH(intermediate  fila-
ment) S HAJsHE Ao gAY, Al E2A L FA)
Fo| A} oFAAIE B5F cytokerating: T3l Tt
2] 207441¢] cytokeratino] LA glar'?, 71WA) A
AES} 72 715EE ABAES TR kAT E=
cytokeratin 7,8,18,19 5& F&3cP? o]& cyto-
keratin 199] 34191 Cyfra 21-18 # 9] tiel SE8hA)
ol BM 19-213} KS 19-1-& o]83ll GHellA] wePia
AEAAZ 1 BEE 248 5 . AxEe A
oy HFIw|AFEQ Ak Cyfra 21-19] W e=
83% 2 thE HuBolAdr}l 2 e Eiltk 5
Stieber 572 Bo]% 95%0llA 2] FYFARE
84S vl 2kl HiEkRlollA Cyfra 21-19) RIZEE
= 47%, SCC 842 15%, CEA= 27%, NSE+ 16%
i 5] W gu) AEeAE Cyfra 21-19] RIZEE
7} 60% & SCC 84 31%, 18]35 CEA 18% X} 2ju)
QA EkehL s}t Rastel 5% A4 4w
A3} 2kA} 1,2578-2 e g Cyfra 21-104] Bole
96% Qu} Atk 71FXE 3.3 ng/mLe} 319, o]
7158 ol &A] HP A EeA ] vk 57%
o] Cyfra 21-10] H|AAEGS] QIZet FFFEAA 0]
= B3] HPYTAEGN F-Eha slsick

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 %))
Squamous 34/41 (83) 16/41 (39) 8/41 (20)
Adeno 4/18 @2 2/18 (11 7718 (39)
Small 16 an 0 6 ©) 2/ 6 (33)

851 —



kAl HFATA YA FkFAALR SCC
o) FAEogtol, Bole= 90~100%¢ uhd
QIZEE7} 35%~42% £ Yot 27|35kl AAgslrlell=
A gkow] CEASH HEFAAE 7IEE 71%
MA &8 Yol FREARZEA ] FXNE ST
& Jeke Bt JQePY. B ATl HAeiA
EollA SCC 9 4 CEAE WiEAA Eolx
97%, NAE 50% AN Cyfra 21-1 §H% Z44)2]
RIZEE 83%0) njsl e AAE Bt

AAE2] 73Sl AR AIEL ] B7|31go]] wt
£ Cyfra 21-1 9] F7lke =A%k o=(p=0.18),
o= BlAAEUIA] W7} Zshell whE FAx)9] Zv}
A% ot AR fode gk Hagt
Takada §'99] d7Azel Ax= LAo|irt uh
Pujol 592 Cyfra 21-12] Hlok] 7)22)E 3.6ng/
mLE &5 BlAAEGel] W7)7F Hshdel aje}
Cyfra 21-12) €557} £7}5w, Cyfra 21-19] 8%
27} & 735 Fololl ulgh A3t AA) H sl
Hasl A |, U7]oAE Cyfra 21-19] ZAx)7} £X)
Ao 2 Kol A7 gl We] 7] Aol B8
o] 57 ¢k& Ao FAHt

Aga7} gl AEZAS Cyfra 21-10)] iz ¥
5123 Takada 5'%0] g} 2] goll uhgo] gt 3
Aol Cyfra 21-19] 5 248 Bk slod %)
B uree] X E $-8slcka s}g)on, Niklinski S
5 Higke] FHPEF Cyfra 21-133X)9] 271738+
Kl 3k} 10795 9ollAIN AR bt 94
22 Hg A U7A% AR AP FAjel o
olgfo g ol AAIEF Cyfra 21-19) §% Z7H4
A AZsliof ghokar slgick

e fehlebdy] sdsel o3t SlAAs digket
o] ZPReks 93l A9 W A9 B Al
Cyfra 21-12] Zgdd] 71X E 3.3 ng/mL 2 P off
Cyfra 21-19] et Eojx7} 100%o]|3 A4 324
AR F 715 olslelmz F Azlo) ZhHoE
Egol & Zog Aa=|yict

ol ZHR2A Cyfra 21-1L =gkl FhA] <k
FEAAEA SCC 8ot} CEART) $-83bA08 A
BEv, 55 A3 44 E3ellA 71Ee] SCC asinL

L

4 f84o] vk ARHgeh Yo AEo
Feol, fke) 24 Al QoA el A

Ak o 24 Cyfra 21-19) $-840l o)
7t e g Ao Adrt

R v o
lo &
.

e
-
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AP Cyfra 21-12 A FokaEe] AlEA-ol
Zafslis cytokeratin 199) EA 2 A} AljEdAlE]
S g gelslEg o 8% FEE S
ZRFARE o] 88 ¢ e AR IFA Sk o]
ol ARES =gk, H2, Vel 3 A=
$AS9] AU Cyfra 21-1, SCC 9 3 CEAS] 5
55 ZAste] dAigkel FUFAANEA Cyfra 21-13
SCC &1 9l CEA9] Ahd a848 vl Bl
A shgdek sk AP AT A EYlA Cyfra 21-13% H
A AESEe] Bo FFEARE geiF] SCC 3]
Fho) A wizkeel Solwe] XjolE vlwsla, 1
7] Aefol] whE Cyfra 21-1 &} ¥FFEe] F7H o7
& Wit sk

Bi: 19921 1293E] 19931 6971A] A2
Aol qlsie] 22705 2Xks At =gk 79
oA HF AT A ZEQL 414, A9t 18od], 7]EkS] w|H3} v
ANES 140l], 2AESL 60l #1724 3240, 7]E}=)
A3} 23of], AARRT 23915 didho& 89} Cyfra
21-13} CEAS] 342 HAPAARTSA kitd) ELSA-
CYFRA 21-13} ELSA2-CEAE A83}193, SCC &
2l v ZA kit?] ABBOTT SCC RIABEAD S
A-gs15ick

Hat:

1) Cyfra 21-19] 8% 5% Hggol FH+EF
2 18.3843.65 ng/mLEA] vliZF 1.1610.53 ng/
mLEr} fefsiA Edekp <0.0001). SCC 413 =)
obFoll4] 3.53+6.06 ng/mLEA] H]2F 1.1940.5 ng/
mLEx}H )5 E3kckp<0.01). CEAL: =Hijhel
A 35.03+13.9 ng/mLEA] |37 2.89+1.01 ng/mL
B} folabA E9kvKp <0.0001).

2) ATl e Cyfra 21-19] "F557t AHY
| A ESFONA 31.52440.13 ng/mLEA] A 241
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+1.34 ng/mL(p<0.0001) ¥ AAEE 2.15+2.05
ng/mL(p=0.007) X2t} fefaiA E3Mck sCC g9
YT AT AETINA] 5.1+7.68 ng/mLE
A A9k 1.36+0.69 ng/mL(p=0.009) ) AA¥EQFF
1.140.24 ng/mL(p=0.024) Bc} Sols}A] Zgk).

3) AT AERTONA] =H|Qke] Wiy Zegol] whE
Cyfra 21-19) ¥5559 Z7He elgick

4) Cyfra 21-12] Zeloky 7]1$X|E 33 ngmL 2 3}
e ARASNELS] R Er} 83%E A%
22%, £AESFE] 17% 8} 24 AgEslde) sCC 3
e} wiErt AR ZAAEGNA 39%, Aol
11%, &AEeA 0% o]ick. CEAS 917kE7} H3
A ANZPNA 20%, AbolA 39%, AAELeIA
33%°]c}.

5) ROC 41 244 #igke) ZlchollA Cyfra 21-19]
Tt Bolkr} SCC 89 W CEA Er} 9537
o8 vehydet

ZH2: Cyfra 21-12 Helolld] SCC 31 3 CEAo)|
Higto] HIZEE 9] Bo|krt &2 FokEA|RlolH, £
H TRt 2 giZkEs) Bolwr} &ol HHY
AIAERL] o] FAEAIRLE A SCC PUH
o} et FAEAAE AgEgich
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