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The Relationship between Expression of EGFR MMP-9, and C-erbB-2
and Survival Time in Resected Non-Small Cell Lung Cancer

Seung Heon Lee, MD., Jin Yong Jung, MD., Kyoung Ju Lee, MD, Seung Hyeun Lee, MD, Se Joong Km, MD.,
Eun Sil Ha, MD., Eun Joo Lee, MD., Gyu Young Hur, MD., Ki Hwan Jung, M.D., Hye Cheol Jung, MD.,,

Sung Yong Lee, MD., Je Hyeong Kim, MD., Sang Yeub Lee, MD., Chol Shin, MD., Jae Jeong Shim, MDD,

Kwang Ho In, MD,, Kyung Ho Kang, MD., Se Hwa Yoo, MD., Chul Hwan Kim, MD.'

Department of Internal Medicine, 'Department of Pathology, College of Medicine, Korea University, Seoul, Korea

Background : Non-small cell lung cancer (NSCLC) is a common cause of cancer-related death in North America and
Korea, with an overall 5-year survival rate of between 4 and 14%. The TNM staging system is the best prognostic index
for operable NSCLC . However, epidermal growth factor receptor (KGFR), matrix metalloproteinase-(MMP-9), and
C-erbB-2 have all been implicated in the pathogenesis of NSCLC and might provide prognostic information.
Methods : Immunohistochemical staining of 81 specimens from a resected primary non-small cell lung cancer was
evaluated in order to determine the role of the biological markers on NSCLC . Immunohistochemical staining for EGFR,
MMP-9, and C-erbB-2 was performed on paraffin-embedded tissue sections to observe the expression pattern according
to the pathologic type and surgical staging. The correlations between the expression of each biological marker and the
survival time was determined.

Results : When positive immunohistochemical staining was defined as the extent area>20%(more than Grade 2), the
positive rates for EGFR, MMP-9, and C-erbB-2 staining were 71.6%, 44.3%, and 24.1% of the 81 patients, respectively.
The positive rates of EGFR and MMP-9 stain for NSCLC according to the surgical stages I, II, and Illa were 75.0%
and 41.7%, 66.7% and 47.6%, and 76.9% and 46.2%, respectively. The median survival time of the EGFR(-) group, 71.8
months, was significantly longer than that of the EGFR(+) group, 33.5 months.(p=0.018, Kaplan-Meier Method, log-rank
test).. The MMP-9(+) group had a shorter median survival time than the MMP-9(-) group, 35.0 and 65.3 months,
respectively (p=0.2). The co-expression of EGFR and MMP-9 was associated with a worse prognosis with a median
survival time of 26.9 months , when compared with the 77 months for both negative-expression groups (p=0.0023). There
were no significant differences between the C-erbB-2(+) and C-erbB-2 (-) groups.

Conclusion : In NSCLC, the expression of EGFR might be a prognostic factor, and the co-expression of EGFR and
MMP-9 was found to be associated with a poor prognosis. However, C-erbB-2 expression had no prognostic significance.
(Tuberc Respir Dis 2006 59: 286-297)

Key words : Non-Small Cell Lung Cancer, EGFR, MMP-9, C-erbB-2
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Table 1. Clinical and Histological characteristics of patients with non—small cell lung cancer

Feature Number %

Age 604 + 113 yrs

Sex Male 52 64.2
Female 29 3638

Histology Adenocarcinoma 39 481
Squamous cell carcinoma 32 305
Large cell carcinoma 2 25
Giant cell carcinoma 2 25
Carcinoid tumor 1 12
Bronchioloalveolar carcinoma 1 12
Adenosquamous carcinoma 2 25
fetal adenocarcinoma 1 12
Mucoepidermoid carcinoma 1 1.2

Table 2. Clinical results of patients with non—small cell lung cancer

Feature Number %
Survival 47 58
Death 4 42
Post operative recurrence 44 543
Mean follow up period 30.3 £ 214 mon

Follow up range 3.0 mon-820 mon

Median survival time 540 + 10.0mon

2wt HE AT A Eeto] 329 (39.5%) 01 0,
thAZ 9 (large cell carcinoma)2 29 (25%), A

M E (giant cell tumor)e] 29 (25%) ©] L 1 9]
ol| %= carcinoid tumour”} 1% (1.2%), bronchioloalveolar
carcinoma (BAC)7} 19 (1.2%), adenosquamous ca-
rcinoma”} 27 (2.5%), fetal adenocarcinoma”} 1%
(1.2%), mucoepidermoid carcinoma”} 1% (1.2%) ©]
At}

34 2 717k2(Table 2) B+t 303 + 214 /MY
(371 ~&74Y) o]lom 819 ] 22t 5 47H(580%)
o a7t AE stgen, Bt AE 7)7E 510
+ 40 g ol % AE 717 540 £ 100
M ot & F 369 (44.4%)2 T I,
217(25.9%) =1 7] 11, 1348 (16%)> T+=H 7|
IMa, 1078(12.3%) =% 7] b, 18|32 193(1.2%)
= ’\)\tgﬂ IVollom #et = ¥ 32} 5 4449
(54.3%)0] A 3FA a1, 34 (42.0%)°] HLo = AL
v} 3],oﬂr4_

ko] W7 (stage)= & AFE 94 b7t 27
W(333%), 7% W14 A% b7} 25%(309%).0

Table 3. Surgical TNM staging of patients with non-
small cell lung cancer

TNM stage Nurmber (%)
| 30 (44.4)
I 21 (259
llla 13 (160)
lilo 10 (123
v 1 (12
Total 8 (1000
2 7P g@ekor 3kal & 3798 (45.7%) 0] & # o]
Y e Fol Fek et °%i1§§_— ok RE
shxto]l =% A YA ¥7] (clinical stage)”} Illa
ojsle] W7]E Holil 92912‘/}, 1189 xef 7
$-ofl glojM = =% W7 (surgical stage)’ b ©]
Aoz o Wiy W§r|E woli YUK Table 3).
2. Mo TA|stst ATt B | ZE[GED 2
Grade 20]/\194 oﬂ/xu o]:}ﬁ;qu. o} z;q ]j:]a]z;ﬂjq_ 1:1]
W34 B (Figure 1, Table 4), A %4 EGFR
GA A EL 71.6%, MMP-9 94 S E2 44.3%,
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Non small cell lung cancer stained with immunohistochemical stain (X 400).
of EGFR negatve and positive stain. (A, 2B) Adenocarcinoma of MMP-9 negative and posive stain. (BA, 3B)
Squamous cell carcinoma of C—erbB-2 negative and positive stain.

(1A, 1B) Adenocarcinoma
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Table 4. The positivity of immunohistochemical stain and pathologic type

Adeno. ca. * Squa.cell.ca. ' Others’ Total
Stain NO.(O/O) NO.(O/O) NO.(O/O) NO.(O/O)
EGFR + 26/41 (63.4) 24/32 (75.0) 8/8 (100.0) 58/81 (71.6)
MMP-9 + 18/41 (439) 13/30 (433) 48 ( 500 3579 (44.3
C-ebB2 + 94 (220) 7/30 (233 38 (375 19/79 (24.1)
* Adenocarcinoma
t !
Sguamous cell carcinoma
¥ Pathologic  types are carcinoid tumour, large cell carcinoma, gant cell carcinoma, adenosguamous cell  carcinoma,  and
mucoepidermoid carcinoma.
Table 5. The positivity of immunohistochemical stain and surgical stage
Stage | Stage I Stage llla Total
Stain No.(%) No.(%) No.(%) No.(%)
EGFR + 27/136 (75.0) 1421 (667) 10/13(76.9) 51/70(72.9)
MMP-9 + 15/36 (41.7) 1021 (47.6) 6/13(46.2) 31/70(44.3)
C-ebB2 + 7/36 (194) 820 (40.0) 4/1330.8) 19/69(27.5)
A FHEL 1000% =7 JERdTh MMP-9 4 w2 #xhe] 29 AE 7|tke 242 20719, 47770
A G e] A A, AEAA R, v 24T A 3R1MLEZH 7+ 5% W) wheta] 3ix} AE7)
ol A Z}z} 439%, 43.3%, 50.0%% Wd Wlw7} )4 Zrol(Figure 2) SAH 0.2 fo]dh 2tel5 W Y=H|

3L, C-erbB-2 G4 kA 9] 7%= 22.0%, 23.3%,
375%% EGFR¥} MMP-9¢ol| BlajA] A Eo] w3
o}, g 7 2243 gk AEEH AA A5 {9

?:51' Oo]:/‘é% i}o]t %i}\/\qi
3 A ZTA| Siet M} o= HT(QfO| 2P|

Hod 24 ggt GA e} e 7 B9k
¥ A(Table 5= EGFR 9419] %o =7 I 11,

Maoll A 2tz dA A&l 75.0%, 66.7%, 6.9 1t
ERlom MMP-99] 7 -5-¢ll 41.7%, 47.6%, 46.2%%
WAL, C-erbB-29] 7%l 19.4%, 40.0%, 30.8%
o 948 PYES woH, S5 Wl e P4

o]gt xfol= fASlTh.

A %g} o

o
4. oA TZ| sfst AMDL SEX} MEFZno| 2|
S W7 LI Ma o w& skzte 24y ﬂ%%%
Z}7} 83.9%, 70.7%, 53.8% 1.om, 5 *g &8 T2.2%,
46.3%, 0%5 YERA) 183 & W) 1 1, [a o

(p=0.001, Kaplan-Meier method, log rank test), ¥ <1
T oAM= gk ZF AJESHA gAA] P E]
Aol AE 7179 zpe] AR5 uF shch
EGFR YA 54 AE 7IRte] 33570E =24
EGFR S4¢] 718719 Bt} AR fofst &
3t o (Figure 3)& WEFITHp<0.06). 12|32 MMP-9

FATFL T AE7ke] BHBOMEEAN MMP-9 &

=
=

i) 653090 B AE R e
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Figure 2. Kaplan-Meier survival curves  for  surgical

stage |, I, and llla according to TNM stage.
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Figue 3. Kaplan-Meier survival curves for  negative
expression of EGFR and positive expression of EGFR.
Survival Functions
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S 3 ’ . : .
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Figure 4. Kaplan-Meier survival curves for  negative
expression  of both EGFR and MMP-9 and positive

expression of both EGFR and MMP-9.

Table 6. The survival time and expression of biologic marker

Eloy A4 Fode Atk & C-erbB-2

P2 TG AE7IZo] 44208, C-erbB-2 &73

o 534 NYe YelHou BEAHo R Fo)3t 2}
- 9

o

= %Y EGFR¥ MMP-9 §A] YA AA
shate] 342% =M T AE 7|7ro] 26971 E =M
EGFR¥ MMP-9 &4 2412 770/ €1t} E7
Aog frofgk EaFgh o (Figure )& YERTH
(p<0.05). 345 EGFR¥} MMP-9 §A] YT &
& AL 71zl 26070 EHA EGFRRE 731 9]
MOMLET FAXORE fofgh AEE9] Aol= K
o|#] ¢ketom MMP-9 ¥ C-erbB-2 A WA}
EGFR¥} C-erbB-2 &4 4 2442He] 54 &
ol HlaA] frolg AE 7)7ke] Aol HolA| gk
o}, ¢ E}t‘m A& Bote, 7 A3t Ao
et =SS v 8, EGFR, MMP-9, C-
erbB-2, 18]1 =4 W) thdlk A& hazard
ratios 717} 4FE SFSitHTable 7). EGFRe] hazard
ratiot 0.189(95% C.1.:0.052-0.679), MMP-9- 0.386
(95% ClI1.:0.145-1.024), C-erbB-2+ 1.669(95% ClI.:
0.612-4551), 18)a =4 W71, 1, Ma)= 2.897
(95% C.1:1590-5277) =4 EGFR ¥4 <Y o th& |
EE Bt} BAH o fo8H (p<0.05) Ax3 A

&5 vehden MMP-9%E #93 Aas B
.( p<0.05).

=g

=
L.

Stain No. Expression(%) Mean(Mon.) Median(Mon.) p value
EGFR + 7160% 450 +5 335

81 0.018
EGFR - 615+ 5 718
MMP-9+ 44.30% 450+ 6 360

79 02
MMP-9 - 530 £5 65.3
C-erbB2 + 24.10% 490 =+7 42

79 0.7
C-erbB2 - 514 + 4 584

Table 7. Hazard ratios (relative risks) estimated by multivariate analysis. Cancer-specific survival

Variable RR %% Cl p value
Stage(, I, llla) 2897 1.590-5.277 0.0005
EGFR + 0.189 0.052-0.679 0.0107
MMP-9 + 0.336 0.145-1.024 0.0558
C-erbB-2 + 1669 0612-4551 03167
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