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Clinical Application of Serum CEA, SCC, Cyfra2l-1, and TPA in Lung Cancer
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Background : Tumor markers have been used in diagnosis, predicting the extent of disease, monitering recur-
rence after therapy and prediction of prognosis. But the utility of markers in lung cancer has been limited by
low sensitivity and specificity. TPA-M is recently developed marker using combined monoclonal antibody of
Cytokeratin 8, 18, and 19. This study was conducted to evaluate the efficacy of new tumor marker, TPA-M
by comparing the estabilished markers SCC, CEA, Cyfra21-1 in lung cancer.

Method : An immunoradiometric assay of serum CEA, SCC, Cyfra21-1, and TPA-M was performed in 49
pathologically confirmed lung cancer patients who visited Keimyung University Hospital from April 1996 to
August 1996, and 29 benign lung diseases. Commercially available kits, Ab bead CEA (Eiken) to CEA, SCC
RIA BEAD (DAINABOT) to SCC, CA21-1 (TFB) to Cyfra21-1, and TPA-M (DAIICHI) to TPA-M were
used for this study.

Results :

The mean serum values of lung cancer group and control group were 10.05+38.39/L, 1.59 +0.94/L in
CEA, 3.04+5.794/L, 1.58 £2.851/L in SCC, 827+ 11.964/L, 1.77+2.721/L in Cyfra21-1, and 132.02+
209.35 U/L, 4586 £75.86 U/L in TPA-M respectively. Serum values of Cyfra21-1 and TPA-M in lung can-
cer groupl were higher than control group (p<<0.05).

Using cutoff value recommended by the manufactures, that is 2.54/L in CEA, 3.0¢/L in Cyfra21-1, 70.0 U
/L in TPA-M, and 2.04/L in SCC, sensitivity and specificity of lung cancer were 33.3%, 78.6% in CEA, 50.0
%, 89.7% in Cyfra21-1, 52.3%, 89.7% in TPA-M, 23.8%, 89.3% in SCC. Sensitivity and specificity of
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nonsmall cell lung cancer were 36.1%, 78.1% in CEA, 50.1%, 89.7% in Cyfra21-1, 53.1%, 89.7% in TPA-
M, 33.8%, 89.3% in SCC. Sensitivity and specificity of small cell lung cancer were 25.0%, 78.5% in CEA, 50.
0%, 89.6% in Cyfra21-1, 50.0%, 89.6% in TPA-M, 0%, 89.2% in SCC.

Cutoff value according to ROC(Receiver operating characteristics) curve was 1.254/L in CEA, 1.54/L in
Cyfra21-1, 35 U/L in TPA-M, 0.6/L in SCC. With this cutoff value, sensitivity, specificity, accuracy and
kappa index of Cyfra21-1 and TPA-M were better than CEA and SCC.

SCC only was related with statistic significance to TNM stages, dividing to operable stages(TNM stage I to
ITA) and inoperable stages (IlIB and IV) (p<0.05). But no tumor markers showed any correlation with sig-
nificance with tumor size(p>0.05).

Conclusion : Serum TPA-M and Cyfra21-1 shows higher sensitivity and specificity than CEA and SCC in
overall lung cancer and nonsmall cell lung cancer those were confirmed pathologically. SCC has higher specific-
ity in nonsmall cell lJung cancer. And the level of serum SCC are signiticantly related with TNM staging.
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Table 1. Descriptive Statistics of Sample

Lung cancer Group

Control Group

Anthropometric data

Cases 49 29
Age, years 62.4+10.4 539+17.6
Sex ratio(M : F) 35:14 15: 14
Smoking, pack-year 32 16
Histology of diseases
squamous cell carcinoma 20 tuberculosis 16
adenocarcinoma 13 pneumonia 7
small cell carcinoma 12 interstial lung disease 2
large cell carcinoma 1 COPD 3
BAC* bronchiectasis 1
others 2 29
total 49
Nonsmall cell lung cancer small cell lung cancer
Stage of disaese
I 6(16.2%)
II 1(2.7%) limited 7(58.3%)
Illa 8(21.6%)
Illb 15(40.5%) extensive 5(41.7%)
v 7(18.9%)

*bronchiolveolar cell carcinoma
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Fig. 1. Individual distribution of Tumor Markers according to cell types in lung cancers
. A. CEA, B. SCC, C. Cyfra21-1, D. TPA-M
Box : Upper & lower quartile and range horizontal line : median line
Whisker line : Maximum & Miniﬁmm value, SQ : Squamous cell carcinoma
AD : Adenocarcinoma, SCLC : Small Cell Lung cancer
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Table 2. Sensitivity & Specificity of Tumor Markers

Lung cancer NSCLC* SCLC*
1. sensitivity
CEA 59.2 62.2 50.0
Cyfra21-1 84.0 84.4 69.0
TPA-M 75.0 71.8 83.3
SCC 60.0 60.0 16.7
2. specificity
CEA 44.8 448 44.8
Cyfra21-1 69.0 89.0 89.0
TPA-M 72.4 72.4 72.4
SCC 57.1 57.1 57.1
3. accuracy
CEA 53.8 54.5 46.3
Cyfra21-1 76.1 78.0 80.0
TPA-M 74.0 72.1 75.6
SCC 58.6 67.2 45.0
4. kappa index
CEA 0.01617 0.05468
Cyfra21-1 0.54744 0.55172
TPM-M 0.52414 0.51724
SCC 0.20112 0.38446

*NSCLC : nonsmall cell lung cancer

ing) ¥ &<l (aspiration)dld Az 4P 2ccE 3
W AL F 7npA57](COBRA QAN- TUM :
Packard a canberra company, USA)=Z WA}ld &
A=E &3 Az AN ARk we
cutoff valve§ o]§3td WIE W Ho|=g A
HdAMe} vAAE HYgo thF ROC(receiver
operating characteristic curve) & &H4J3}e] HjAA)
El] ¥ cutoff valued olg3e A%, &
ol ¥ AFEE Edn AREAUYHS
SPSSWIN(Version 5.02)& ¢]&% Student’s T-
testo] 4HAH L AASHLl.

**SCLC : small cell lung cancer
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+38.39/L, 1.59+0.944/L, SCC7} 3.04+5.79
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35 U/L, 45.86+75.86 U/L2 Jeh} Cyfra2l-1
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Fig. 2. ROC curves of tumor markers in nonsmall cell lung cancer
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Fig. 3. ROC curves of tumor markers in lung cancers
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Table 3. Comparison of Tumor Markers accord-
ing to Stage

Il

I
CEA(r/L) 25 = 28174 + 56.7
Cyfra21-1(u/L) 54 + 6.9 13.0 + 158
TPA-M(U/L)  79.8 + 95.6 197.8+291.5
SCC**( /L) 12 + 1.160 + 80

I : stage I-Illa, II : stage Illb, IV **p<0.05

Table 4. Comparison of Tumor Marker accord-
ing to Tumor Size

ot

II
CEA (g/L) 22 * 29 17.1 + 55.4
Cyfra2i-1 (#/L) 6.5 + 3.4 12.8 + 16.0
TPA-M (U/L) 82.5 £100.5 204.1+287.5
SCC (u/L) 19 + 2548 = 17

I: <5Cm,II: =5Cm, p>0.05

i)

& B¥E ¥1 SCC, Cyfra2l-1, TPA-M
& HHAHdel =4 A=A} (Fig. 1).

2. CEA, SCC, Cyfra2l-1, TPA-M2] cutoff
valueg 3JAldA] AAsH= 2.54/L, 2.01/L, 3.04
/L, 70.0 U/L& & A4 Ao iz ig=
9} Bolz=x CEA 33.3%9} 78.6%, Cyfra2l-1
50.0% %} 89.7%, TPA-M 52.3%2} 89.7%, SCC
23.8% 9} 89.3% 1o HIAME Hge dislede=
CEA 36.1%%} 78.1%, Cyfra2l-1 50.1%%} 89.
7%, TPA-M 53.1%%} 89.7%, SCC 33.8%¢}
89.3% AMXE HYe] Aoz CEA 25.0%< 78.
5%, Cyfra21-1 50.0% %} 89.6%, TPA-M 50.0
%2} 89.6%, SCC 0.0%2} 89.2% 2] & HY
o}

3. ROC(Receiver operating characteristic) curve
o g} QgEel Bo|vE o] 714 HETI) &
cutoff value® CEA 1.254/L, Cyfra21-1 1.54/
L, TPA-M 35 U/L, SCC 0.6u/L& 3} t}23}
28 92 =e} Folk, A¥x 4 kappa index& &

Qct.(Table 2, Fig. 2, Fig. 3)

4, g7l g vAAXE HgelA Y FF BAXRE
3A WrI7kAIel 3B Wrjoldog o] v B
A F&o] B7FsE 3B #Hrlo)delA BE FI8A
A7F o B4 S3E AAE Kol SCCAMT FA
A $-9j4do] AUt (p<0.05, Table 3)

5. £g=7)d] wel vlws 2E =7)7F SCmolste}
SCmol4o g 1Jro] vlas] £ o =277} & 5Cm
o|olA FUFAIA}F B AMY Hol BAH &
oAde glglcl. (p>0.05, Table 4)

LA

Cytoskeleton2- actin, intermediate filaments,
myosin, microtubuleE o]0z E&AF AM&A Al
¥ Ho] FZEo]n cytokeratin(Cyk)& intermedi-
ate filament 2] FAE o 2 AbmjA|E Z2]A] Bk, &
gEe JudE £3lo §8% FxAelrk. TPA
(tissue polypeptide antigen)& Cyk 8, 18, 199
dx3he F4E AR 4 4 e FHogP o
o] 83t Hgh, fud, Wi, WEY T U
A ek 270 443 F% BAAE AESD 3
t}.2 1957y Bjorklund Boll 2lall A& A& o
A ALY FEF24 FAE o4 HYMAISHY
¢l Prolifgen® TPA IRMAE o]&3] 2tl7} 1994
W 9dEE] IAE =¥ TPAVE 538t 5o
=7t FbEe SeE AL o] EEoE® o
7hesla vjekalzte] Bolle B9 o] AR
ATH. Ratto 54& 1339%e] #Hggzlel 7599
AREFAAe] A7 TPAE I4A #HEkAte]
Aol glo] APy Aol AS 87% 9 UHREE,
a4 HYY Fe 40% ] AGYAEE Hols A
3 2 =3to]n] NSE(Neuron specific enolase)
ot gl Ao fage] MEAYE dFAxE 73
gt} @3] 20~403H7 go| vAME #Hte]
&3] BT e o7t Tl g HAldl 9o
o] 4lx]o] Buccheri 522 69132 #HggxE o
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oz A4 TPA 135U/Lol3lol A vjaAlE
vigte] AE FA7} 7hssiti dziske Aol F#
A3 9% #97 Ad 5T AL Rnax
st

Cyfra21-12 Cytokeratin 199] 238 dA4
EF437] A8 MLE FEFEARIoIH Bl 40,
000~ 80,000 daltono]x #H¢t 2ol fHieto oL} B
3} FLV L3 FYEAALO)7|= 31t} Rastel
T AME Hgo digt AREE 16%, HVIAAE
gt disiME TR 41% o) AFYH 57
%, HAXYE 34%, A9 27%2 YREE Hol:=
7V 58 $¢% B SFAGR olekr] &
Axoltl. 1y Muraki T2 333} Cyfra2l
-1& Pt #3l7]e gt} Pujpl 378 94
Ao], HA 7Fs& &3 she] 5P A%
QAtE f-&3lcta FAEIY I van der Gaast!) B
o oJatd HA VA=) 40% & U F- wro} AEAHAL
2 7R gloy A8F EAA7L 65% ol Al
BB ykg(partial response)o] U= Aoz 40%
ol F7H] Mg oz FRY & lon Bdi
&0 9% el =A &3, 53] UL Felel
A Y 9oyt dukn gk £ deMe A4
o} HIAAE HgelA e UAEE B FY B
Azlz. TPA-M3} Cyfra2l-1o] 713 giztze} &
ol=rt A U BE Zile] 47} HojAd A
o2 Azt S ALga CEA2L SCCx A
A foj4do] givka Yeld Axolth. Cyfra2i-12
TNM Stage I9A4 52 7IZEE Holeg uYPA
HZ2Ze] 208 Add f-8 Bt ol Wl w
g} Z7lshs vbd SCCE Ay W7ot Fdsitin
SR B dFolM SCColA Hrle 718 #-2%
A7} Slsich

SCC(Squamous cell carcinoma antigen)¥
19774 AT ARAAN F2HoH o] fxse]
A&F FHANRE {83 AHEEA e WY
S ARAYAE HgeRbe] 59%, 19 dge]
18% 94 Z7}Echi 818 Upham 3'9& 47%¢]

HLPAE ddoaq A7 SCCe F%¥2 Wy
Y B3y RS s dRAE faht A
FAgRAM GHE Belttnr sht} =g o=
7} Btk ol EAHANA FHA 46% < AREE B
A=Y dille el Ao WA=}
2 we Aoz 5o g, Bodyt £%& cutoff
valueg 3ng/ml2 3}GE wf %A AR 11%A
g Z7) AT ek EAge)] olsd # U
7Fe g ANSUL £ ATNAE cutoff valueE
2.0p4/L2 3t9& B dg AANA 23.8%<] W
=9 89.3% 9 BolxE RYT vAARX Hd
g8t 33.8% 9] YIS} 89.3% 2] Bolx, A4
¥ Aol A9o= URE 0%9 SojE 89.2%9)
A3E B BN HY 53] HYugo) Soly
o] wi§ L FITANYE HAFUGY. EJ
Sanchez 5'92 19299 #HYzle}l 1893 e] =
T A7AN FATYY 7] (stage 1, 11, HIA) A=
26.4%, Aol¥7](stage IIIB, IV)dMdE 61.1%9)
A1 SCC7} F7}slo] AUk 3} o Foll S A
845 opEln F49on] CEAE cutoff valueE
Sng/mlz2 & dj 47.6% 2] RI7%, 80.0% 2| Eoj
& Hvta syt

CEA (Carcinoembryonic antigen)& H|AAIE
Hde] A9 40~80% 9 WAEE A AT
71 de] AMgEHE 9% ZXAE 7] dAgdiE 1
=7 @31 Icard 5'92 J@GA] CEA7} 30ng
/ml o]&te] stage 17} 119] HApA= F7) HES
i Busigon ¥ Ik IE FU% EA
U R G FE AAE Eoha gl

AR FF BARE 90 digt 2 EA widoln
o] AFoXe FalFvt duHom FHol HA M
HEg dEA £ ¥l 1 giAe Lt
NSE(neuron-specific enolase) 7} £A X e}
O3 BoSH] Lolsitt P HA| FF ¥
e AEZAAR] olgshadle $AIdel oy
Plebani & F4383 o d2ge] o U]
Al TPA, Cyfra21-1, CEA 2] cut off valueE 75U
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/L, 3.0g/L, 2.0p/L2 A% 3% 82%, 89%, 64
%2 =St 71%, 51%, 86% 2 Solx& M
o B 979 TPA-M, Cyfra2l-1, CEA, SCC 2}
cutoff valueS 3JAloA} WAs=-70.0U/L, 3.0/
L, 2.54/L, 2.0¢/L2 Q& o ol gk 9zt
=7} 52.3%, 50.0%, 33.3%, 23.8%°|1 Eolx&
89.7%, 89.7%, 78.6%, 89.3% = ¥ HlAMe]
cutoff value$} thazt zol= do} £ A e
AAHog AgE 9 Solrt ¥x CEAS #A¢ ¢
A& A7we} Eolr) WolAy Cyfra2l-13 TPA
-M& vjs=gr ZHE Hel HellA Hojzp gl
Correale 58 5°|%& 95% 2 FYAIEe TPA
7} 70%, Cyfra2l-10] 69% 9] WIZA=E BE{TIn
et ol o] AT A} o vz A Ao
Plebani 5#& z71#|¢el Cyfra2l-1°] Z3F 5
o] 7A9- TPA-Mo] gjej7} 9lof #igte] zgde] &
FAAE go] AMEEE o 9elr) ks F+3E 3
71% g}, Correale 5 *%= Cyfra2i-1<& 2&ga
© @3l CEA9} NSEZ Z4zt Ak} A E el
ojojzt dx SCCe HFAHPIA ooz} vk
FAch AAl T 744 opde] B4 HARE AMEE
7S dge] Adel o] AREE Y F AvtLE
sht WAl olxrt Bastnz 2 oozt gokn F
e ol Hrh & AFdA Fde Wriet SCC
7} BAA 948 JHA L FHsHA Jeisith 2y
4y e ZHoA olgt A7t Al3E AL o
ool AA 754 AR, dF 34, A8 F AgdR
ol diMz FEFEAZE et SYHA Hez
A BAE 7R daME Gt da¥ Ao
Az,

2 o

AT

T ®A7e= 4F oM F¥Y A, Y=, A
Al 7Vsd, AFFA, ARF 73 HAF Tz AR
€ 7 oy RztEe} Hoxrt gE2yA] 23 7

7} golA dAfollA] B2 o o] &5 3l
< 797t dREolt}t. 2 Cyfra2l-10] v]aAE
#Hete] et CEA, SCCRU $-43ith= B}
AR FLFE FAE o]88 TPA-M(Tissue
polypeptide antigen) o] H]AAX #it2 Fdsl=d]
s S8 AaE peltty Hustm Qv old
Hgzll A g3 CEA, SCC, Cyfra2l-1, TPA-
Mol A3 F84E& AE vlad) Bz} o] ATE
A&t
L I
1996'd 449 1Y FE 19963 8¢Y 31¥471A] A
st ojajhe} B WA 8xpF 24 Ahe=
A vaAE Y 3749} AAE HY 1298
33 F 49418 HY BAFoE T 7|79 Y
A F FA HAgo s FXH 2948 d2Fos
AR AL Bxbe] A 7, Iy 2 AL
AR8E HE APslA] e el A e AHs)
of AALE Algslgtt. CEAE ¥ Eikenilke] Ab
bead CEA, SCC¥ ul= DAINABOTAle] SCC
RIA BEAD kit, Cyfra21-12 4¥ TFBA}e] CA
21-1 kit, TPA-M& d& DAIICHI ¢ TPA-M
kit & AME-3}ict.
2 o

AA AggAe} dzrg vnsfrd CEAZL 10.
05+38.39/L, 1.59+£0.944/L, SCC7} 3.04+5.
794/L, 1.58+2.85u/L, Cyfra2l-10] 827+11.
96u/L, 1.77+2.72u/L, TPA-Meo] 132.02+
209.35U/L, 4586+7586U/Leg Jehton
Cyfra21-13 TPA-M& HgERoA tx=FHo}
T BAR A7 fodstA E4h(p<0.05)

CEA, Cyfra2l-1, TPA-M, SCC¢} cutoff value
E FAllA AA-S= 2.51/L, 3.0¢/L, 70.0U/L,
2.04/L2 315E wf AA AN g 97z e} Fo
=& CEA 33.3%9} 78.6%, Cyfra21-1 50.0% <}
89.7%, TPA-M 52.3%¢} 89.7%, SCC 23.8%
9} 89.3%c¢1len viAME Hgel disldAs
CEA 36.1%%} 78.1%, Cyfra2l-1 50.1%<} 89.
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7%, TPA-M 53.1%2} 89.7%, SCC 33.8% %
89.3% AAME #Hgel A= CEA 250% <
78.5%, Cyfra2l-1 50.0%%} 89.6%, TPA-M
50.0% 9} 89.6%, SCC 0%<2} 89.2% = HIEA}
oA Cyfra2l-13 TPA-Mo] wizix=s}l Holxo
o] o $53 ARE HAT HANE FH A A
SCCE &e Boleg LEiT

ROC(Receiver operating characteristic) curve

o et WzEe} Sol=g ol A1 WESt &
cutoff value®& CEA 1.25u4/L, Cyfra21-1 1. 5/1/
L, TPA-M 35U/L, SCC 0.6u/LZ 3l 91t=e}
Eo|x, A&E % kappa index& W& Holx=
Cyfra21-13} TPA-Mo| o $% F3E el
o}

7)o g vAAE gl FF BAAE 3
A W7|17xet 3B Hrlol oz o vlwsjrd
© 3B g7lolgoll A SCColARt BAIH f4& BA
t}. (p<0.05) 28} FFF7]0l o FFEAARL
o] 2AE FAH Fo44°] deh.(p>0.05)

4 E:

33y TPA-M3} Cyfra2l-1& gzl Yol
CEAU SCCHr} 9iztxel Bo|xr} &on SCCe
73S BAAE #Hgel ol S BolxE HYon
SCCel 37} Wr|et /a3 vetstou $%9
3719} Wrlel Asgate] @Al JolME o B &
AEL tgos & A7t PeiAer & Heg ¥4
"o}

3 n & ¥
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