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Clinical Application of Serum CEA, SCC, Cyfra21-1, and TPA in Lung Cancer

Jun Ho Lee, M.D., Kyung Chan Kim, M.D., Sang Jun Lee, M.D.,
Jong Kook Lee, M.T., Sung Jae Jo, M.D.,* Kun Young Kwon, M.D..”
Sung Beom Han, M.D., Young June Jeon, M.D.

Departments of Internal Medicine and Pathology,* Keimyung University School of Medicine, Taegu, Korea

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 immuncradiometric 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 8CC, CA21-1 (TFB) to Cyfra2i-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+38.394/L, 1.59+£0.94/L in
CEA, 3.04+5794/1, 1.58 £2.854/L in SCC, 8.27x11.964/L, 1.77+2.72/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 groub were higher than control group (p<<0.05).

Using cutoff value recommended by the manufactures, that is 2.54/L in CEA, 3.0x/L in Cyfra21-1, 700 U
/L in TPA-M, and 2.0/1. in SCC, sensitivity and specificity of lung cancer were 33.3%, 78.6% in CEA, 50.0
%, 89.7% in Cyfra2i-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, 1.5¢/L in
Cyfra21-1, 35 U/L in TPA-M, 0.64/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
MA) and inoperable stages (IIIB 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 lung 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
Age, years
Sex ratio(M : F)
Smoking, pack-year

Histology of diseases

squamous cell carcinoma

adenocarcinoma
small cell carcinoma
large cell carcinoma
BAC*

others

total

49 29
62.4+104 53.9+17.6
35: 14 15:14

32 16

20 tuberculosis 16

13 pneumonia 7

12 interstial lung disease 2

1 COPD 3
bronchiectasis 1

2 29

49

Nonsmall cell lung cancer

small cell lung cancer

Stage of disaese
I
II
lla
b
v

6(16.2%)
1{2.7%) limited 7(58.3%)
8(21.6%)
15(40.5%) extensive 5(41.7%)
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 & Minimum 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*
[. 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 44.8 448
Cyfra2i-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
Cyfra2i-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) % §< (aspiration)dte] W] Ag94 2ccs 3
H He & ZiA47)(COBRA QAN- TUM:
Packard a canberra company, USA)2 "l &
HEE FF &3P A BFse 9E
cutoff valved o]&3le] Tzt gl BEolxE AT
AgaAet vlaAdE skl @ ROC(receiver
operating characteristic curve) & 2H4sle] H]AA)
Ejdol] gt cutoff valueg olgdte WAE, &
ol %W AHYxE AL ASEWHES
SPSSWIN(Version 5.02)% ©o]&3F Student’s T-
teste] FHARE AABHA-

**SCLC : small cell lung cancer

2 7

1. #tebagat dz2g vlasiEd CEAZF 10.05
+38.394/L, 1.59+0.94x/L, SCC7} 3.04+5.79
#/L, 1.58+2.85u/L, Cyfra21-19] 8.27+11.96
p/L, 1.77£2.72p/L, TPA-Mo| 132.02+209.
35 U/L, 45.86+75.86 U/L& vteh} Cyfra2l-1
% TPA-MellXe A8At oA fofdt 2polg X
Ao} (p<0.05) CEASH SCCe A froldel
U (p>0.05) =7 ol ME o]59 2XE B
H CEAE A99lA tha 2 SHAE Hoh v
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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

ol

I
2.8 174

CEA (/L) 25 + + 56.7
Cyfra21-1(¢/L) 54 £ 69 13.0 + 158
TPA-M(U/L)  79.8 + 95.6 197.8+291.5
SCC**( /L) 12 + 1.1 60 + 8.0

I : stage I-Illa, I : stage llIb, IV **p<0.05

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

I I
CEA (u/L) 22 + 29171 + 554
Cyfra21-1 (/L) 6.5 + 3.4 12.8 + 16.0
+
+

TPA-M (U/L) 82.5 £100.5 204.14+287.5
SCC (u/L) 1.9 2548 + 77
I:<5Cm,II: >=5Cm, p>0.05

2
K

2 8¥E Bgm SCC, Cyfra2l-1, TPA-M
< ARGl A FAHHAT(Fig. 1).

2. CEA, SCC, Cyfra2l-1, TPA-M<2] cutoff
valueg 3AtolN BASH= 2.54/L, 2.0u/L, 3.0u
/L, 70.0 U/LZ 3I9&d A4 #Htell tigt Q=
8} Bolx= CEA 33.3%92} 78.6%, Cyfra2l-1
50.0% <} 89.7%, TPA-M 52.3%%} 89.7%, SCC
23.8% 9+ 89.3% °1or HIAME H Y] tfsted=
CEA 36.1%9} 78.1%, Cyfra2l-1 50.1%%} 89.
7%, TPA-M 53.1%9} 89.7%, SCC 33.8% ¢}
89.3% AAMXE #ite] A= CEA 25.0% <} 78.
5%, Cyfra2i-1 50.0%9} 89.6%, TPA-M 50.0
%} 89.6%, SCC 0.0%9} 89.2% <] Z3E B
=3

3. ROC(Receiver operating characteristic) curve
of wje} WREel Bolsg Yol 13 A%est e
cutoff valueE CEA 1.254¢/L, Cyfra21-1 1.5/
L, TPA-M 35 U/L, SCC 0.6u/L= s} t}h-2-3}
Ze n7wel Eolx, AEE 92 kappa indexE

9ic}.(Table 2, Fig. 2, Fig. 3)

4. ¥7lo) wg vAANE F LM FF FAAE
3A W7|174x]9} 3B Wrloleg uro] Hums] K
B F&o] E7Fsd 3B BriolddlA BE FUEA
274 o A4 F3E 2AAYE Bolut SCCol ATt F4
A goAo] 2t (p<0.05, Table 3)

5. %= whel vias] 2 Z7]7F 5Cmelsiet
5Cmoldoz o] vus] & uf =77t & 5Cm
ool N FRFEAA} w2 AXNY Holu BAA #
oL gigitt. (p>0.05, Table 4)

o

Cytoskeleton2 actin, intermediate filaments,
myosin, microtubule® o}FojA 23l X84 A
A9 FZEo|m cytokeratin(Cyk)2 intermedi-
ate filament o} FAEo 2 FuAE FAA] A4, 7
e FHAE &3le] /8% ARt TPA
(tissue polypeptide antigen)= Cyk 8, 18, 199
A3 FUE A E F A FAoHY olF
olgsle] Hh, frueh, ek, WAt T TU
A A A {838 % BARE A=EHL QL
th.2 1957 Bjorklund 5ol o8] A& M&d o
g AAREH tFed FAE o83 IS
o1 Prolifgen® TPA IRMAE o|&#] ©rh} 1994
Q GAd22A FAE 2 TPAY 533t 5ol
=rb FbEE SddE A2 e ERoRk Aol
7VsstaL wjekrIzto] Aol B9 Aol #E
Io+¥. Ratto %98 133%H9 #Hgdxe} 7579
ZFEdAe] QM TPAE FAaA dgsixtel

ol o] 3A #Hge] B 87% 9] ¥REE,
=44 Heke] A4 40% 9 IFUXES Hol= A
33t A =3tolw NSE(Neuron specific enolase)
9} 3 Adeigae] MEASE dAEARE FF
3

O

ol ¥

| g ol o3 FUY G A e
w A1x]o] Buccheri $%& 691932} HuIgAE o
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Ao 28k datelA] TPA 135U/Lojsloll A ulane
s e] $AF BA7} Fhgsitta JAsks o] FH
A3 9% #d9 A] 558 AL AR
sttt

Cyfra21-1-& Cytokeratin 192] 38 @3 oA
Aty 98 AEE FSEARoIH Ex1FS 40,
000~ 80,000 daltonoln HY 9jof {49 o} B
A} FE ol F28 FYEAA]7|E 3t Rastel
TV AE Hgo A UAEE 16%, H2ME
et daiye 97257t 41% o] APt 57
%, HAEE 34%, AL 27% 9] RMAEE Bole
7P 78 ¥ EXRPE ST ofopr] &
HArolt}. 2efu} Muraki 578 2283} Cyfra2l
-1& Fdsittan 287]x §th. Pujol '8 93
Hol, AA 7Fsd& AFstn shiel SYA %
olzlz f-gslttn #8193 van der Gaast'V B
o sl AA VEES} 40% 2 T sro} AEHAL
2 7M7) glovt A8F A7t 65% o AAA
K& ¥h8-(partial response)ol & He: 40%
ol F7kA FgPE gog FEE 5 glon BYX
&°] 9% ¥l =R @3, B3] HHAFTe] Faldl
Ae o 9oyt ok itk B AdiMes HA) 9
47} B AME HYoM 2 TAEE B SY X
Z2tg TPA-M3} Cyfra2l-1¢] 714 U7es &
ol A VeI EE Fd9 57 FolMd A
o2 AR Fef A8 CEA9 SCCE B4
Hq feoAe] gl veld Axojtt. Cyfra2l-12
TNM Stage [d]4 %8 9ZEE Holmaz 1yA
HZ2Re 8 A 63 By opizt Hrld o
2} 2718l i SCCx YA Wyl Rusicin
st B Ao SCCollA Wrie 74 f-)%
A7 A%t

SCC(Squamous cell carcinoma antigen)+<
19778 AF ZELA FEEHAeH o #xlEe]
A8T FHHAANE 83 AMERe? He]
39 ARAEAE AL 59%, 19 AP
18% A Z7backn 3l Upham 5'9& 479¢)

LS e ad delr SCCe $%9 ¥
U BEES PR 9T TRAR BARt A
2ARANA SgAde Btkne st =3¢ o)
7t gt} ol Ao £BA] 46% 9 NAEE B
Fp|Esh e dile dgadel glo] 9aEs v
2 e Aoz FHo Ut Bodyt 258 cutoff
value€ 3ng/mlz 31& v 3 &) 11%A
gt Z7WF da webA HERde] olg# & Us
7Fs & AASRAL B dTNAE cutoff valued
2.0u/LE 319& A% #Hd JAA 23.8%2 W
7259t 89.3%9 SolvE R viAME ol
tistdE 33.8% 9] W59} 89.3% 2] Bolx, 24
¥ e A9oE 9% 0% Folx 89.2% 9]
AE Ho BlAAE A 53] R Yl FolA
o] uWl$ ¥ FYEANYL HAFOI) EF
Sanchez 5'9& 192939 #Hgtgixlel 1899 9] di=
F AT FaR 7] (stage I, I, HIA) M=
26.4%, Fol¥r](stage B, IV)IA= 61.1%9)
A SCC7} Z7t=lol AT it oFol 533
a4 oty 4gl o] CEAE cutoff valueE
Sng/mlZ & w 47.6% 9 97=E, 80.0% 9] Hol=
& B 3o

CEA(Carcinoembryonic antigen)2 B|AAl¥
gl A¢ 40~80% 9 UAEE JHAE EAd=
7hg de] AMgEE 39 ®2AAE 2] ddde 1
et o' feard '8¢ AddA CEAYY 30ng
/ml ©]3}9] stage 13} I19] AL = A7) ASE
gopa Busiglon $af Fvhe A& U &4
U U gFE ARBE Eoha geEA do.

A FF BAARE Fo] digt THRAQ wejoln
o] dFMe FHF7l didez Hol HA A
Aore thEsA RE fgAel AE A gt
NSE(neuron-specific enolase) 7} 2A1E e A
oo A Lolsirhi T ® A4 FF &
22 AEAA] olgshzdle Aol out
Plebani 528 $Adgka) ot4dsle] 1o 9l
A} TPA, Cyfra21-1, CEA 2] cut off valueE 75U
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/L, 3.0¢/L, 2.0¢/LE AT 733 82%, 89%, 64
% o] VL= T1%, 51%, 86% 9 BolxZE HY
t}. & 979 TPA-M, Cyira21-1, CEA, SCC 9|
cutoff valueE FJAlA AAs= 70.0U/L, 3.0/
L, 2.5u/L, 2.0p/LE 398 o ddol e g
%7} 52.3%, 50.0%, 33.3%, 23.8% 01 Bolu
89.7%, 89.7%, 78.6%, 89.3% & £ A
cutoff value®} tha7t zpol= Qo) B AForf=
AMAog MAT 9 Eojwst Wi CEAS A%

A AAEe} Solxy}t "Wolam Cyfra2l-13} TPA
-M& ¥s=3k ZARE Hol HolA ezl vl

Lo

7} 70%, Cyfra2l-1°0] 69%¢) 97458 Rngoin
skl ol o] el Ao} vha Mg A 2
Plebani -2 Z7]# gl Cyfra2i-10] Hgg
ool 733 TPA-Mo] olsj7} glof dgte] gkl
RAANE o] A3 o oo} dlths Fe
71= 3o}, Correale 5 *%= Cyfra2i-1& 2&3
= 23510 CEAS NSE7} 22t Aloka} x| Z okl
o)zt Q)51 SCCw HHA uYolA 297} givk
FaETh AAl F 7ER] o] £ EAAE AMLT
A% YY) Aol Qo) RIAREE £d £ JonE
sh} 44 Bolws} Zastua 2 ooy} gum &
el ol BWrk B dAdA F4e) wr)ek SCC
7 EAF frolde AN fe ekt 29
v B ZeldA o)2]d dFrt AgE oA g
ore] A 7b5A o, % 24, AR T AR
ol dsiMz SFEARTE duhd 2449 dgs
A BAE THAEA] diEiME A9t 2o AeR
A 2rE

pa:A

o

% 0 B

&

=2
Gl
A

2 ¢

Jimn: P N

FTY BARE 4% 94 $% Y, AP, A

A 715A, 4524, AT 3 A To= AL
B

2 4 glout ugEs Solwst

Jola] Aol HEAQ o o] 8X 1L 9)
A7} diiold. T Cyfra2l-1o] HIAME

=l CEA, SCCxr} 9-F3itt= Havt
AR GAFE FAE oj&3 TPA-M(Tissue
polypeptide antigen) o] WAAZ #Hg2 2sh=d]
AGs] 3t Ang Bk Baski gich eld
#RAois 83 CEA, SCC, Cyfra2i-1, TPA-
Mol a F84¢ A= vlusl] Bux o] A7E
Algstact.
-
1996 4€¥ 1¥ FE 1996d 89 3147 A
e o=t e Helol e 3G 27 groz
248 vaAE A% 37499 247 A 1245
5 & 4995 A e B it 4
Bz 2 FA Ao s Hd 2948 dRder
AgetEa HY gixlel A9 e, day 3 R
AAZE A AYEA G2 AdeloA BRE A
o ZrE Atk CEAw 4¥ EikenAle] Ab
bead CEA, SCC+= vlm DAINABOTARe] SCC
RIA BEAD kit, Cyfra21-12 d¥ TFBAL] CA
21-1 kit, TPA-M$& & DAIICHIALS] TPA-M
kit & AM-3FTh.
A o

AA AL diEzed vmsEd CEAZF 10.
05+38.39/L, 1.59+0.94./L, SCC7} 3.04+5.
794/L, 1.58+2.85u/L, Cyfra2i-10] 827+11.
96u/L, 1.77+2.72p¢/L, TPA-Mo] 132.02+
209.35U/L, 45.86+75.86U/Log YEehtow
Cyfra21-13} TPA-M& #HAGEA oA dizstnot
% ®ARe FA27} FofshAl wavh(p<0.05)

CEA, Cyfra21-1, TPA-M, SCC¢] cutoff value
£ slrlollA @Ael= 2.50/L, 3.0p/L, 70.0U/L,
2.0p/L2 319E o AA#H ol gt gz} ol
T= CEA 33.3%%} 78.6%, Cyfra21-1 50.0% ¢}
89.7%, TPA-M 52.3%9} 89.7%, SCC 23.8%
9} 89.3%0°Iow HAME Hgo diEldr=
CEA 36.1%¢} 78.1%, Cyfra2l-1 50.1% ¢} 89.

¢
fxiz)
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7%, TPA-M 53.1%%} 89.7%, SCC 33.8%%}
89.3% AAE A% Fed= CEA 25.0% ¢
78.5%, Cyfra2l-1 50.0%¢2} 89.6%, TPA-M
50.0% 9} 89.6%, SCC 0%} 89.2% = #HYsA
oAl Cyfra2l-13 TPA-Mo] ®lZxs} Eolmd
Ao o] 5% BNE HAT vAAE Y@zt
SCCxE #& Bolxg& Yehldr)

ROC(Receiver operating characteristic) curve
of wa} 7ztze} Holug dof /MY FF¥=r) e
cutoff valueE CEA 1.25u4/L, Cyfra21-1 1.54/
L, TPA-M 35U/L, SCC 0.64/L 2 3} giztzs}
Eolx, AYL 92 kappa indexZ H|id] Holm
Cyfra2l-13} TPA-Mo} ¢ £4:%) AaE Jehjgl
1=
Wl mhE viAME Hdoll Mo 4 XS 3
A 7|74} 3B Wrloldoz o] wimsiEy
3B ®7joldelA SCCaMTt BAF faXe Y
o (p<0.05) 2y FFA7|] O FYEAA
o] 3= A fo4del itk (p>0.05)
g4 2:
g3 TPA-M3} Cyfra21-1& 8o glo}
CEAY SCCHE} 9itxse} Bolxr) wom SCCe
785 HAME A o] £ Bolxg ngon
SCCe} A7t Wrlet f-asiA vehgton} o]
Aziet Wrlel Wazte] BA gloidE o ge &
S ddos & A7t Paixier & Hoz Y74
Hr}.
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