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Immunohistochemical Expression and Prognostic Value of VEGF,
HIF-1a, EGFR in Non-Small Cell Lung Cancer

Myung Sook Kim, MD,, Sung Hak Park, M.D,
Department of Intemal Medicine, The Catholic University of Korea College of Medicine, Seoul, Korea

Background: Vascular endothelial growth factor (VEGF) is a potent mediator of angiogenesis, VEGF production
is regulated by HIF-1@ and EGFR. This study examined the relationship between the clinicopathological factors
and VEGF, HIF-1@ and EGFR protein overexpression, and evaluated their prognostic value in patients with a
surgically resected non-small cell lung cancer (NSCLC).

Methods: Patients who underwent a surgical resection at Kangnam St. Mary’s hospital were reviewed retrospectively.
The core biopsy samples from 54 patients with NSCLC were assembled on a tissue microarray (TMA), and im-
munohistochemical staining for the VEGF, HIF-1@ and EGFR proteins was performed, The overexpression of these
proteins was evaluated in relation to age, gender, histology and staging by univariate analysis, The clinico-
pathological prognostic factors were analyzed.

Results: Multivariate analysis performed by Cox regression (odds ratio 2.8, 95% CI 1.0~8.2, p=0.046) revealed
HIF-1@ overexpression to be an unfavorable factor. There was no correlation between the overexpression of these
proteins and the clinicopathological factors. VEGF showed a positive relationship with EGFR, but there was no
statistical significance [p(x*)=0.06].

Conclusion: HIF-1a overexpression predicts shorter survival in patients with a surgically resected NSCLC. Therefore,
HIF-1@ may be a poor prognostic factor in NSCLC,
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Table 1, Clinicopathological factors of the 54 patients with
non-small cell lung cancer

Characteristics No. (%) or median (range)
Age 67 (44~84)
Gender (M/F) 35/19 (64.8/35.2)
Pathology

Adenocarcinoma 29 (53.7)

Squamous cell carcinoma 25 (46.3)
Differentiation

Well 12 (22.2)

Moderately 32 (59.9)

Poorly 8 (14.8)

Not available 2 (3.7)
Stage

| 29 (63.7)

Il 18 (33.9)

1l 7 (13.0)

T

1 19 (35.2)

2 31 (67.4)

3 4 (7.4)

N

0 32 (69.2)

1 15 (27.9)

2 7 (13.0)
Adjuvant chemotherapy 23 (42.6)
Adjuvant radiotherapy 3 (5.6)
oS 295 month (10~60)

24

2 VEGF, HIF-1a, EGFRY| &+ HIE

TMAES VEGF, HIF-1@, EGFRE HYz45}5 A<
AlYgE A3t HIF-105= 3o, VEGF= A2 ], EGFRZ
Azl 247t g o2 AEEAh(Figure 1), VEGF,
HIF-1@ 71831 EGFR ZZhe] /d9] Rl 4590(83.3%),
289(51.9%), 38¢(70.4%)°]2Act,

3, VEGF, HIF-1¢, EGFRO| t&iz} QA X&|5HS olx}
2ol 2|

Z9 22| VEGFS} EGFRe] Fpatadst #ao] Qe A
WHEE AR fofdh i 22T
FAE A i) 183 HIF-1e #Pras) 3
M FAEA] kt(Table 2).

Q
1o
2
— 2
o L

d|
rE
o

rr o

4. VEGF, HIF-1a, EGFR &+510| Ab&oialaly|

VEGF9} EGFR &2 BATH fold2 glovt wal
AwA e 7P AAke] FATHP(1)=0.061. VEGFS}
HIF-le 29le] e 24 &sithp(x)=0.62
(Table 3).

5. VEGF, HIF-1¢, EGFRQ| {0l }2 A4ZE 54

AA| 54789 A= T O 7IRH 29,574 0l3d
o}, A 5489] BA} F FF 22| HIF-1a Hd 39
78-(n=28)¢} W 3439 B(n=20)ex] FY Os 7|7t
< 747}y 287019 3957092 YERSTE Kaplan-Meier
MethodZ #4 & Logrank test®2 A4S H7}slt A3}
S o= Foldh 2ol S Hrh(p=0.03) (Figure 2).
VEGF, HIF-1a, EGFR, A48, 223, 2454 W7] 17
I PRAE 77 T HFES ol83te] Cox 3HEY
< 55 thiasF 45 AlYst A HIF-1a7h JA| A=
717k 93 RS Btk odds ratio 2.8, 95% CI
1.0~8.2, p=0.046) (Table 4), VEGF %3l oFAJe] 79
(n=45)9} ¥ 3499 4¢(n=9)2] T Os 7|7k 77}
207183} 3970 Qo] QaL, EGFR W kAol 74$-(n=38)9}
W S49] 7A9-(n=16)2] TY Os 7|7k 247t 28 5701€
3 33MEE BT FATHR ot atol= lSirt

o =



Tuberculosis and Respiratory Diseases Vol 68, No. 1, Jan, 2010

Figure 1, Immunohistochemical staining for VEGF, HIF-1a
and EGFR of non-small cell lung cancer, Positive cells
show brown cytoplasmic staining for VEGF (A, x200),
brown nuclear staining for HIF-1a (B, x200), brown cell
membrane staining for EGFR (C, x200),

o] Y& A BEES HoliL, Cox IHARY EA M= oPEde S g oktolv AT Ee 27
HIF-1a Jth"?ﬂ A= AP H3do] Ad A= v o= = Fiksimple diffusion)S &3l 3] 713t
3 =2 Zlo® BEEo], 7oA A5E W HAAE Y FF| Aol 1~2 mm o)}l A= A
fﬂ"‘i‘rﬂ"ﬂ/ﬂ HIF-1 @7} Y o 9122 A o] 98hs & (agiogenesis)& &3l F%e] 443} Hol7h dofup, w}
T s Btk HIF-1 @ 3pdo] FoF of #akasht 2hA] L Fdstate] oo} AFETtaL gt o
FAl Edo)= Qlel vehtar, x50l gk A3 ¢ 4ol FQ938k 2HAC] VEGF Edh LW o35 o235
VR o $o} o] HH, AA| AEEHe gt g S gl oA Bawle] g o Folak2A] BGFR
o] girta Byl o|de] AwfEw} Ritel= 2glolth ), 9] gl thaf M allFol Faslths o7n™ 2
83l HIF-1e #ddo] & § Bt o F9 8 7} njoFsll dRtort= LHE o 9RIxkEA] Fpidle] 7¢- &
SAo] gtka Bugh Avjele BaEE 240t 5 & AERES Heltkes Bt glo] A B ol
AR B A E Hgto R Zehke & ad X FE AY oA VEGFS} EGFR BF- 9Ju]gl= o elztgre] o
Sk 599 3RS o R FUNEA Y HIF-1a i S8 B 5 QIlth 2|3 o 24 Qrlele] £
Fo| 3t ol Fske] FAdoll tig Cho 5°9) Hato|

on,

: % AuAE BESAE ekl
of$tH, HIF-Lao] Jhakle] TNM W7), 2432 T 7], e el By SHol B AP VEGE
ZAS N 3719} Qede] Qb shelont, # el o) EGRR Wale]l A8 felde glovt g uel

A Bl Qi A A0 QA4S BARAE  BFL AN Tk VEGES} HIF-1o WHe] Y5 ole
235, e AEA ol ARl 54 AN e B



MS Kim et al: Immunohistochemistry and prognosis of NSCLC

Table 2, Correlation between HIF-1@ expression and clin-
icopathologic characteristics in 54 cases of non-small cell
lung cancer

Negative Positive
(n=26) (eog) ~ Pvale
Age 67 (44~82) 67 (62~84) 089
Gender 0.11
M 12 (46.2%) 7 (25.0%)
F 14 (538%) 21 (75.0%)
Pathology 0.58
Adenocarcinoma 15 (57.7%) 14 (50.0%)
Squamous cell 11 (423%) 14 (50.0%)
carcinoma
Differentiation 0.34
Well 6 (23.1%) 6 (21.4%)
Moderately 16 61.5%) 16 (57.2%)
Poorly 2 (7.7%) 6 (21.4%)
Not available 2 (7.7%)
Stage 087
| 14 (538%) 15 (53.6%)
Il 9 (34.7%) 9 (32.1%)
If 3 (11.5%) 4 (14 3%)
T 0.30
1 11 (42.3%) 8 (28.6%)
2+3 15 (657.7%) 20 (71.4%)
N 0.82
0 15 (57.7%) 17 (60.7%)
1+2 11 (423%) 11 (39.3%)
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Figure 2, Kaplan-Meier overall survival curves in patients
with non-small cell lung cancer according to HIF-1a
expression,

Table 4, Multivariate analysis of overall survival in 54 cases
of non-small cell lung cancer

Factors Odds ratio 95% Cl p-value

Table 3, Association between VEGF expression and EGFR
or HIF-1a expression in 54 cases of non-small cell lung
cancer

VEGF
Parameters No. of L ! p-value
cases Positive  Negative
(n=45) (n=9)
EGFR 0.062
Positive 38 34 4
Negative 16 11 5
HIF-1« 0.626
Positive 28 24 4
Negative 26 21 5
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26

VEGF (high vs low) 0.898
HIF-1e (high vs low) 23896
EGFR (high vs low) 0515

0.267 ~3.022 0.861
1.019~8.235 0.046
0.178~1.489 0.220

Gender 1342  0.409~4 408 0628
(male vs female)

Histology 1243  0.434~3557 0.685
(adeno vs squ)

Stage (IIFll vs 1) 1226  0.366~4.104 0.741

CHT 2574  0786~8.431 0.118

(done vs not done)

Multivariate analysis was conducted using Cox-proportional
hazard model; results are showed as p-value,

Cl: confidence interval; Adeno: adenocarcinoma; Squ: squ-
amous cell carcinoma,
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