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Expression of EGFR in Non-small Cell Lung Cancer and its Effects on Survival

Hak Ryul Kim, M.D., Eun Taik Jeong, M.D.
Department of Internal Medicine Wonkwang University College of Medicine, Iksan, Korea

Background : EGFR is one of the initial step in signal transduction pathway about multistep carcinogenesis. It
is homologous to oncogene erbB-2 and is the receptor for EGF and TGF alpha. EGFR has important role in
the growth and differentiation of tumor cells. So, EGFR in non-small cell lung cancer was examined to search
for possible evidence as clinical prognostic factor.

Methods : To investigate the role of EGFR in lung ‘cancer, the author performed immunchistochemical stain of
EGFR on 57 resected primary non-small cell lung cancer specimens. And the author analyzed the correlation
between EGFR expression, clinical parameters, S and G, phase fraction and survival.

Results :

1) EGFR were detected in 56% of total 57 patients (according to histologic type, squamous cancer 50%,
adenocarcinoma 63 %, large cell cancer 75%) (according to TNM stage, stage I 64%, stage II 38%, stage IIl
55%) (according to cellular differentiation, well 50%, moderately 52%, poorly 65% ). All differences were in-
significant

2) Using the flow cytometric analysis, mean S-phase fraction of EGFR. (+) and (—) group were 22.3(+
10.5)%. 18.0(+£10.8)% (p>0.05), mean G,-phase fraction of EGFR (+) and (—) group were 68.4( +11.6)
%, 71.1( £12.8) %, (p>0.05)

3) Two-year survival rate of EGFR (+) and (—) group were 53%, 84%, median survival time of EGFR
(+) and (—) group were 26, 53 months. (p<0.05, Kaplan-Meier, generalized Wilcox)

Conclusion : EGFR immunostaining may be a simple and useful method for survival prediction in non-small
cell lung cancer.
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Qo] kA s AT o7 7HA ArHe] ML
A= B3 olA7AE ¥/t FA4 G F3
¥ ke ¥ 7Y JEE A wHe
AR ghont, 1 Bt 239 A B ¥
Aol gldol 94T 2 HF7t vny Ao
o, 2} AE3te] WA oJsle] Fgo] JEHA &
Aol we 9ol o] sivt. sie] ERe HEAy
o, AM¢t, AMEY, an giAxgez yiolx
o, o]F AMEQe] WE JFEF 7] Hojel o
2Hda A dzEng, AAXESS B AAEdT
o2 FRAT. NF7A] Hge] ANeA g oFH
dol= 23y 474, TNMe) sty 37,
performance status scale(PS scale) 9] Ajz|4 ¥
717t 2 sl $ov. be et Aol F
FAE] BEEE BHE BdEls ol ARER AN
8la] A o] g3l A%} ol FoA| 1 Tt

g2 o8 AAe] AZHAGHAE AMA o]Fo=]
& TdA It @ o|H@ dAmd #
ke AAEo] FHEHART Utk MEHRS] Al
43z}, Axete] AR #4A, AEFUe] A
ZAEAA 28l Wuje] DNA §434uic} @d
Azl Wt 3L, & dA KAAEY) 843 £
3o o)olaltt (Fig.l).

EGF(epidermal growth factor)e] &A1
EGFR (epidermal growth factor receptor)& A ¥
o oo AAUE 170KDae] Fawzdzr ghe]
H-9je EGF7} 2@ d4tst 34 & AR MER
Z:o] ") 9)7} tyrosine kinase 7|5-& UYERfo]
A XA 2 2o dosiA @cb?. EGFRS ¢¢
£2x4] erbB-2 (her-2/neu) sl 73 A 7153
o2 FAMIE Holn FAlo) MEe] FY43 739
stz JAEn QIo. #HZ7kA] EGFRS 34,
dadt, $e Soll 2¥o] FriE e, FU%t
Y3} wsiels) ZEoAe EGFRe] B¥e] F/lE4E

2
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Fig. 1. The signal transduction pathway demonstrates multiple steps in the regulation of gene

expression by growth factors.
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o= BHdioa B =gl

ol AAEL, ¥IAME oA EGFR] &¥
£ Agzy sehgoa stn, EGFRe ¢z
sigte] A QRE & =3 WeldE 474, TNM
W], A2 Bax 2 S x4 (flow cyto-
metry)oj] 9§ ME B@%Fe 9g S-F7], Gi-
F7] ulg3te] A& thaFEA ) 28 &idi o
S ol i Bxpe] AEETS] WA= HMEA
.

chd 9 YU
1. chad

TS & FUolA g viAAE ddes &3
¥ A8 oA AAled 3 A= o] paraf-
finol Bag 57@9 it 2HHHL AN
F3 AP 624 e, Fujuls 431 14 33, =
A FHc R 343, Aol 193, A
Eto] 4oy, TNM Wrld m& 1§77t 14
3, II ¥ri7} 214, 11 ¥H7]7} 2281995 (Table 1,
2).

2. 4y

4 71HE8L paraffind] 2¥E =22 4 micro
m.2 AHF F, histoclear L9906 2 paraffing A
A% o, 100%, 95%, 75%, 50% ethanolo]
&Ho g Azlst 52} A7) ¥, ¥|E-]F peroxi-
dase #4-& A7) 98 3% HO.= Ag# £ 3
£4r0) @2 t}e PBS(phosphate buffered saline)
o2 AHE F, vy FA FEe =] A
non-immune goat serum(5%, pH 7.6) 22 20%
+ Ag$ %, EGFR 9x ¥H(Dako, Car-
penteria, USA) & 407CollA RH&AIZY, olF9] W
& A3t gaye] FFHA RegA, biotino]
Z2g9 23 A& FHE-A]7]1, avidine] AFE

Table 1. EGFR Expression of Lung Cancer by

Cell Type
EGFR
- + Total

Cell type
Squamous 17 17 34
Adeno 7 12 19
Large cell 1 3 4
Total 25 32 57

Table 2. EGFR Expression of Lung Cancer by

TNM Stage
EGFR
— +  Total(n=57)
Stage
I 5 9 14
I 13 8 21
I 10 12 22

peroxidase reagent& ¥F$-A]7|A biotin#} avidin
o] Zgso] EGFRe| peroxidases} F-2€tt. of7]
o] 3-amino-9-ethylcarbazoles} ¥I-$-3}o] Z-20ukg-
€ 40714 § ¥ Hematoxylin-Eosin g4o 2 o
Z GMAZ1 & EGFRe] w# & #<3dd. EGFR
o] AH o)elo) e AL H1lstr] JsiA, He
4 AA AE F G0 Hld Mxe Hgo] 20%
neke: A vhgo 2 33, 20%°lAH& B wkgo
2 34} (Fig 2, 3, 4).

3 ez AE BEFr)9 £3e A% 43
upRe ohg3 gt} paraffin B 2F& Al
paraffin A|AH e} A3} AIYE 0.5% pepsin £
sl QUM E F-F4E e AHE GLAE
Bgoe PBS(pH 7.2) 2 XS ¥ AE57} 10Y
n/ A=E YA A% F propidium iodide(Sigma
Co.)gdoz DNAE 44% § RNAseE 0|43}
o] RNAE AAsI9c. Propidium iodide £-9§4j
g gao] BY ¥ TUMT H-RAE 40 micro
m.9] nylonZo g A& £ A NES7} 10 B=
ol A2 EAo] 7ha3t). AMSE A4 AE
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Fig. 2. Tumor cells show negative reaction to EGFR Ab. stain (HE counterstain, 200 x ).

247l FACStar(Fluorescent Activated Cell
Sorter, Becton Dickinson Immunocytometry
System, USA) 2A] 488nme] AL Waksl:=
Argon LASERE 231 9lt}t. DNA g 3337
93 AMS-s]= DNA gMEAQ propidium iodide
= 488nm¢9] Al 610nme] oz AFHE
PYYEA2A, WG] wehe= o el DNAYS
2% 7 At AR AH=E Ay CV(Coeffi-
cient of Variation)”7} 8 o]&}¢l ZA9qte A&y
o, FACStard] A= o]z Becton Dickinson
Immunocytometry Systemo] <J3 Consort 30
program& ©°l43le] AEREAF7]9] histogramg
4d& F S-F7vigd G-FreE Ats Wit
(Fig. 5).

wicte] Walzzd, TNM ¥7], Alxe E3x ¢
AX BdF7Hlgd g EGFREUHEe] vme
Chi-square2 3l93en], A& FUPEIITL

Kaplan-Meier 24 73llon, gzt AEE v

X generalized-Wilcox2 v 3}¢ic).

4 1
1. 2| = ol oi® EGFR2] U™
Z 57#H%F 323 (56%)NA FA ¥kgolloey, &
7 Pty R bE YAES HPYEE 50%
(17/34), A 63%(12/19), hMEY 75%(3/4)
ok, & F3te] f2F 2ol fAtH(Table 1).
2. TNM 'Holofl i MER 3! EGFRS| Wil
%o AYAEE Wdsls FeF TNM Wrld =

B 2d &8 H T AERE 1 91147}
84%, 62704, 11 ¥7)(2131)7} 65%, 43744, 1
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Fig. 3. Tumor cells show weak positive reaction lo EGFR Ab. stain (HE counterstain, 400 x ).

W7 (228)7F 39%, 210924 ZF WrpdE 9

g 2olE H¥Y (p<0.05, Kaplan-Meier, gener-

alized Wilcox).

agal zt yr)d) ulE EGFRY] ddE&L 1 #7]
7} 64%, 11 ¥7171 38%, HI 717} 55% 24 A&
7r9] f-o @ zloj= gigiTt (Table 2).

3. MEZ Eszof oh® EGFR2| W#

A Eaxd weE YAHdELS FEs= (well diff-
erentiated) 50%(7/14), B8 ¥3}< (moderately
differentiated) 52%(12/23), u]&E3}%(poorly
differentiated) 65%(13/20)2A H3=d w&
EGFR ¥4 &2 Aol i3t} (Table 3).

).
4. EGFR Wioj o ME 52| vin

Axe] £A5E WHgdsks S-F7Iul&e] EGFR &
AT 18.0(+£10.9)%, EGFR ¥d#L 22.3(%
10.5)% Hou FAA R E& BolAe R3dn,
Axe] AL B3l G-F7iHl&¢] EGFR &
e 71.1(£12.8)%, EGFR 9412 684(%
11.6) % ot Al BAIA feAd ol2A= ket
9t} (Table 4).

5. EGFR io| oHE YERS| B|u

TNM 2} g7z, EGFR @@= n& 425
o ¥z 22 AT UAEs A $AE &
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Fig. 4. Tumor cells show strong positive reaction to EGFR Ab. stain (HE counterstain, 400 x ).

G- peak

Number of cells

G, / M-peak

Fluorescence Intensity (DNA Content)

Fig. 5. Histogram of cell proliferation cycle by
flow cytometer.

sJel olzAlE Eaisith.
Jeh} Aol flelA 14, 24, 34 AEss
Z7t AEII7He EGFR &A4FdiA] 96%, 84%,

66%, 537/1€4=4 EGFR oM e] 66%, 53
%, 38%, 26789xct BAF o2 FoJ5lA FE3A
t} (p<0.05, Kaplan-Meier, generalized-Wilcox)
(Table 5).

-

3% 849 U #3359 el EGFR2 A2
B0 A% AgAA dFe o5l B Fiol ¥
A3 vt (Fig. 1). EGFRE 170 KDa<] g
YAz AEe] bpel AMM EA%ch. EGFR
& JlsRes 3REoZ Ydolxed, AT 9%
o glx ¥$= EGF, TGF alpha o] 2= 3
olx, A4/ (hydrophobic)e] M ¥ ZEn
A=d 2 {2l carboxy terminal ¥-$]24A tyro-
sine kinase 7]%5-& @33l 29jo|t}?. EGF %o
EGFRo| 2¥std, 5479 458 A7ha4ts)
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Table 3. EGFR Expression of Lung Cancer by
Cell Differentiation

. .E.GFR — +  Total(n=57)
Differentiation
Well 7 7 14
Moderately 11 12 23
Poorly 7 13 .20

Table 4. S-phase and G,~Fraction according to
EGFR Expression

EGFR

- +

S-phase fraction (%) 18.0( +10.9) 22.3(+105)
G,-phase fraction (%)71.1(+12.8) 68.4(+11.6)
(mean+S.D). p>0.05

Table 5. Survival Rate of Lung Cancer accord-
ing to EGFR Expression

EGFR - +
1 year survival (%) 96 % 66 %
2 year 84 53
3 year 66 38

Median survival time 53 months 26 months

p<0.05, Kaplan-Meier, generalized Wilcox

(autophosphorylation) #4¢] 2J&|A tyrosineo|
Uikg}Em, AMSHE tyrosines| &S MEDZA
AMEAY oi71de) 728 J8=Ee 24 Hol,
EGF, TGF alpha el o3 7]A1€ 45 AEA A7}
Eete] otz oz Mule] DNA FAo I3e
oA gk o, EGFRe 2% 7Hs@ Airtse
EGF, TGF alpha, amphiregulin $°] it} &
EGFR& EGF, TGF alphag] &% &Aoot}
EGF, TGF alphay MERENAM M= fASH &
927 71%& Yepdr. EGF, TGF alphaz}t 214
YellA Rp7HEH) (autocrine) 314 HH M E BE, A

ol 2= 3, ] el o]2W MEe] Wyo]
o|Foix]A €r}®. EGFRL ZUMEE A2l§ 4x)
A ¥t 7+gAM ¥ (mesenchymal cell)ojA] FAFAS
2 A, B fAiAe sl 2{e] FHopbpF
wlo]z] 2] erb B-2(her-2/neu) 8} F2F o2 §A}
3L, 7|5 H o2 ® fARIY. 28l EGFRE her
-lojgln Eajgr). o] EGFR& FY&Ate] Az
B FeRFCdA4 Az ZHLPEN?, mo-
useA| ¥ erb B-2 £+ EGFR & % 2zl g3
Ho] o]FoiFg UYL, nude moused =
EGFR3} #3 A0y 2Aztel vy @48 3
340 ?, mousedA IF FoAF A} FHto)
LA = SO, o] 49 AT A o3t
o], EGFR 94 erb B-29} nlarlx|2 A xe] Wy
A &% F¥ A4 AL A =l ey
% AR A 711 dA F&E WA=
Ekor}, AE FH FLHAEE Dy} A5
< Ao Hoph, oy] E3le] R4 <% 2%
fridolgta 1A= Q.

AA ] iz wge] 4= e EGFRo| ¢
=2 et 2y feta) wegete)l 2AdxE
A o] 7Fsdt, Fidelr= EGFRo| 3gydgs
5 3919 €z3 9 dAA Aoyt BHo] ¥ B
Falttn 3t em, W= EGFRo| 3¢y
255 3% 2 FAzNo29 AFo| WAz, Al
E #3%} njgete] ApEo g oF oA B}
I .

Hol A 7= HZES olRoA ot HY
Aol 21N Hgo] obd B J1BA FHGME
"y zz3shygeor EGFRo] @A 7153 zos
Hol 3F7] AAEe] F% JAuAe 2r] Wy
% A HY A YT 0. =3 Wt
] 279 w& EGFRe 2¥ES] K theksic)
Rusch 372 d|AAMX HgdoA 2% EGFRo] @
d=glon, 53 ¥y Fudolr HAE} &} &
fom, Hender 3'9& Hy Aulgorgt ¢@dc}
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1T o), dukdo s =AY wE Aol §l
thn e, agn AT HgelMe GaEA] &
& Aol AFAAY Baolth®, et AME Y
2, ANE oo dAX E= By FN X} HoqA
%)= mixed type ¥3i= variant typedirle EGFR
o} ZFovu} Ao, AME HEF ©F &
Az27 FAE classic typedAe EGFRe] 23
57 gevkan SAoH?. a8lA Cerny $'92 oA
& ol83td HYF HAME HgT SAME Hte
e olggs ok gt € AFelMe
Table 13} Zo] BlAMXSH AMdA L= oH
AE Y g LAEQ R Aole U
o, 8y Aoy FAF oL govt, 23y
PEgo] A3EUct. ol £ I77t EGFRe| &3
& AZd= Aol B3] ollm, LEES A=
uE g4 dF Byl BFolme, EGFR T¥ Al
F7} AA AES] 20% vl YA 3] o
20| GEES Alol7t UE X Sk

sigke] Wrld wE $de] xjolE viws EHH,
Veale 598 H|AAE sigolA TNMH7] L]l
A TNM#7| 1I7] B} EGFRe] o] foj5i
ygtthil %1, Tateishi 52 Agia TNM
7| IV717} L 11, MI7|Rct f-2)8iA] EGFRe] W@
o] Eoittn 3t a8y Kaseda$-*3} Dittadi
=2 TNMW7|9} EGFR &< #AlE ol
F gk ok ¥ GFoiM= TNM¥rist
EGFRe] 2@ 8¢ zlole ol 4 gt} (Table
2). olo} i8] Rusch "3} Dittadi 52 EGFR
o] #gte] Ngdol} F9 EE ANF Hold #A3}t
7] Hoke fubgadA F49] 43E 7MY
Agsire shd, Veale 5'93 Tateishi 5o ¢
3 sigtolel e}, Ao PBAVANA
L9 ThE djAojoj A ofx] B AMEAE &
okt

Fgt Mxe] Balxeol EGFR 2@vke] dAd o
84 Dazzi 5'9& AxEsixo] w& EGFR ¢d
o] ol YUt dtey, B dFMT AEES}

S wp& EGFR 2¥9] #o@ Alole BHE +
g1t} (Table 3). EGFR #¥o] F7s14, %<
Baz 4 Fkslee, Axide 4743 }ud
S-F718l1&-& F7hela, AEEAe) ANE vyt
e G-FMEe 2aE &2 484 (Fig. 5).
B dpoAeE FAMAZENEE o83l S 2 G
Z7]8]8-& AZ3ct (Table 4). EGFR 2dF
2 B A S-FM|EL 22.3(+£105)%,
18.0( £10.9)% 24 EAIH o2 foF Aol fI™U
on, 7} FMe] G-F7IHl& HA| 68.4(+11.6)
%, 71.1(+12.8)% 24 FAALE fF Aole
gt ol2¥ Aas Alxe BEd sk g
7} EGFR shlilo] ohjog, the AEEg Toigl
AE2] ko] ujA SR gFe oM FEE HA
& JErie =¥,

EGFRe] @A uhe A vIE, 35
Aozt i ¥R olgol 7Hestaz M 3
83ch. Tateishi 520 1990, 13279 ] A9t
Bz}l 55904 EGFRe $dL FUsIAEH,
EGFR 2@3oA EGF T= TGF7F $A4¢ 2ol
EGF E&= TGF £4¢ ZHt $A3Ho2 f-<f5
AE7|7o] &S s} 22 EGFR H%
HEdME EGFY TGFel &4 o37l &7
ol2d 94&o] gitt. & EGFU TGF& EGFR9
EZAsLAAT dF QARkZA S 7§ A o
o] Tateishi $2& 1991, 1389<] At &=
9] 924ola] EGFRe] #d& #eistgds, EGFR
W] 5dWEgo] 25%2A, HRERe] 77%
Hr} fosh EFE AsEE Veale 3%
19934, BlAAE sl Avtaoz EGFRe &
o] Ee4E dFe Egsidn ok a4y
Dazzi $'93 Rusch $7& EGFR¢| wdo] #&
48 PJEELS BFsI FAH FoA4e Tk 3
gt} & GFolAEs EGFR 2EFa ugdTA
o] 1d WEBL 66%, 96%, 23 WYEEL 53%,
84%, 3GHETEL 38%, 66% oH F3t A&7
& 26784, 537092 &3t EGFR 2dTol
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HREEE dfrt EFEE 2SI (Table
5) (p<0.05, Kaplan-Meier, generalized Wil-
cox).

4 Yoy}, o= EGFRE FEd 2 A3
3 Fge Adsid FE B ol &3 A}
glgitt. EGFR @ o4l vincristine 9] 3t
Aol WA el A3 Aem™, EGFR g &4
Fog cisplatine] GHIE JA7150] WAL
Basigo®. o uolt EGFRe GE&8A 24
v Al sgte] AAE JANZeH D, olg 83}
o], "In-labelled anti EGFR A& 199%9] <
E7hs wyduAy g Rl Fo% 23, we A
oli-9loll Adz =g3lden, 4 AL oFF
olmu}, ¥2ge QRtn HuslTh® (Phase I
study, = g 4374, 1991). 29ox 38t
PAL HPFshs T Axst Jovt, A7HA
EGFR& JUARE o]g3l] QYUY a7E B
gohs Bas o).

8 <%

Pl

ZgY i B3l sl EGFR(epidermal
growth factor receptor)2 170KDa¢] Feidz
A Axgel ¢kt ZA F4A=A EGF, TGF
alphad] 5o oajx AsALAA NS BT
gt EGFR& FA o= EA71531 F3NA
+ ¥¥o] F7}= ol 9lon], EGFRe Wdo] &5
& FUo o7t BFsielel dFant. old AxE
& HAAE YA EGFRe @de RISt
EGFRe| 43 el¢ 53] A&Ene] #AIE A4
3ot

2§

Ly v E vgos Ay, oA HAleF
paraffinel] Bgg 5789 W= oA AY 233}
oz EGFRe & #Usta, EGFR3 Al
T3y, TNM 7 AZE3E, F4AE 24 ¢

S %2 G FHE 2gn A 70t dAE
L aaksv =8
#

1) 5781% FuUvEs 43 : 1493, 7 932 62
At EGFR3} A&7zt 7384 gietstr] 9
&, 94 ¥3 EGFR 4 AZ7} 20% o4 3
2uke BHFo g e W 56% oM LU

2) EGFR9 ¥de Wz ge ©& Aol gl
43, TNMHY) Zajm 29 ¥z wg o]
= gt

3) EGFR &dz vgdTol e} S-F7ujge
22.3(£10.5)%, 18.0(+10.9)% 3z, G,~F7]y]
£ 68.4(+11.6)%, 71.1(+12.8)% =X BS ¢
T3t feJdt 2ol il

4) EGFR 2333 vigdzoAe 13 JEEL

66%, 96%, 2\ EEL 53%, 84%, 3 AEE
< 38%, 66% AL 3t HE7ZINE 26714, 5370
42 Fo% o)z} AU
2 E:
U] AME ol EGFRE 56% A wEsgle
o, Yy, TNM 87|, ALz ua 2y
9] zlol= gigith T vEAZANA e S 2 G,
Z7jge 27k gyt EGFR 2E2 vty
o] 2@ ATEL 53%, 84% HoH, FU A&y
ke 26704, 537/0€elit (p<0.05). & Ha}Ho
2 EGFR 1] &5 ATV Bl 9
F3Azt2A 9] o]0 7Fe3tE| et wad).
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