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Prognostic Significance of Angiogenesis
in Non-Small Cell Lung Cancer
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Sei Hoon Yang, M.D. and Eun Taik Jeong, M.D.
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Background : Angiogenesis plays a critical role in human tumor growth and metastasis. Microvessel count, as
a measure of tumor angiogenesis, has been significantly correlated with invasive and metastatic patterns in
breast, prostate and cutaneous carcinomas.

Materials and Methods : Fifty patients with curatively resected non-small cell lung cancer were evaluated.
Tumor tissues embedded in paraffin block were stained by anti CD 31 (PECAM, platelet endothelial cellular
adhesion molecule) using immunchistochemical method to assess microvessel count. Microvessels were counted
in the most active areas of neovascularization(microscopy, 200 x ).

Results : '

1) Mean microvessel count was 47.1 £17.7(per 200 X field) in total 50 cases. 2) Mean microvessel count of
adenocarcinoma (54.4 +19.9) was significantly higher than that of squamous cancer (43.9+16.2) (p<0.05),
but there were no relationship between microvessel count and TNM stages. 3) Median survival time, 2-year
and 5-year survival rates of the low microvascular group (microvessel count <45, 22 cases) were 61 months,
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80% and 40%, respectively, and those of the high microvascular group(microvessel count =45, 28 cases) were

46 months, 75% and 12%, respectively. As results, prognosis of low microvascular group is statistically signifi-

cantly superior to that of the high microvascular group (p=0.0162, Kaplan-Meier, log-rank).

Conclusion : Angiogenesis assessed by microvessel count can be used as one of the significant prognostic fac-

tors in non-small cell lung cancer. (Tuberculosis and Respiratory Diseases 2000, 48 . 757-765)
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Table 1. Characteristics of patients

Sex (male : female) 38:12
Age (years) 61.6+9.3
Histology
Squamous cell Ca. 35 cases
AdenoCa. 12
Large cell Ca. 3
TNM stage
I 25 cases
I 13
m 12

AZ dgtos #1 ¥ 2R o7y A&
Aae £ AR QAR GRE 19989 7H (VA
71F 1d 1AY-7d 7AL) o #A8 50818 g4
o2 Stk FAARE 49 o8] Ao paraf-
fino] M@E 27 UL ANk =
38 : 1289, HAE A" 61.6(+£9.3)MHc}. o
Zzety BxE AgAet 359, A 129, o
A ¥} 3a9en, TNMu»1(1997d 14 TNMY
7] B A%t e B¥E 1) 254, 17 13
#l, M~ 123 ck(Table 1).
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paraffine] R#gg 23L& 4mmE HEY ¥
histoclear 8402 paraffing AAF ke, 100
%, 95%, 75%, 50% ethanolo] H&A oz Ay
3l Ae2talZ] * vjEolH peroxidase 248 3}
@7 98 3% H,0.2 Hel@ & FH5d g2 o
+ PBS(phosphate buffered saline) o2 A3},
Paraffing A|AE &elo|=g PRI 2 g
HA29l CD 31 (PECAM, platelet endothelial
cellular adhesion molecule) 2] 342 monoclonal
JC70(Dako, Denmark)’s AM3}e] LSAB kit
(Dako, Denmark)& o]-g&3le gAs}4c).

HHE Febol=ol UxIHA (primary antibody)
E monoclonal mouse anti-CD 31 IgG(Dako,
Denmark) 1: 200 34<4g 100 4 93t AL
olA 303t ¥Hg-A1Z] ¥ PBSo| 584 33] A% s}
L, o]AF8HHQ] biotinylated anti mouse IgG anti-
body 1-200 3j4<§& 100 4 HA3 F humid
chambere] W3 o)A 1087} ukg-A|zict. PBS
A 584 33] M8l peroxidase conjugated
streptavidin reagent£4g 100 4 ¥ HHE T A
2ol 1087} Wg-Al7)3 PBSel 584 38 A
sttt MHol Ed &elol=E DAB(3 -3’ -
diaminobenzidine) o) 93 2ujx] 1087} LN
& & F FRTol 1087 st 27)Fd AxA
Zictt. Hematoxylin© 2 th= gM% %, vjygdus
€ 533U Aol FBNYo] AR 29
=2} 2008 AloF3(0.723mm?), CD319)} gt 344
7 ¥4 Fg duuvAER JFsdY. ey
AL A GF3NE H97t s 2 Hslgen,
FYol 2l #9lolA CD 319 714 2 gMg e
95t} lumen®A {5 F@stA CD31YAQ Al
3oy, CD 31 %4 MES7) Ajsts By
A lumeno] ¥AHE % 1A vjydBoz A
¥, CD31 %4 At Q4% Aol & Ae
ooz JAsIH(Fig. 1, 2). 2= vjyEd 2
=9 ¥ BHE AYL B s, vNERS)
457 vR] #& HULEF, 4570 oAl #& my
ETLE o] Bidle] JEEE st

3. BAIXz2|

Z4 ey, TNMWrle me mddg dxe
zlo]E Student t test® ARSI, nAdTYs
o] zpoldl o djaFel HE&L Kaplan-Meier
oz FIHn, dATE AEL a0l log-
rank¥ o2 HF3Yn, FAH FA5FL p<0.05
2 it
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Fig. 2. Strong positive reaction of CD 31+ for

microvessel (Hematoxylin counterstiain,
200% )
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Table 2. Median survival time of patients

Total 53 months
Histology*
Squamous cell Ca. 54 months
AdenoCa. 51
TNM stage**
I 55 months
I 47
m 29

*p>0.05, **p<0.05

Table 3. Mean microvessel count of patients

Total 47.1+£17.7
Histology*
Squamous cell Ca. 43.9+16.2
AdenoCa. 54.4+19.9
TNM stage**
I 50.6 £16.2
I 43.6£20.4
m 43.8+17.9

mean +S.D. / 200 x field
* p<0.05, **p>0.05

Wz A0 2 fogt A&7 Aol BAF
tH(p< 0.05)(Table 2).

2. chatZy oiMEBelE2] &o|

A odEe viAE s & o EE A BHE
ul 200u} Alokd HF 47.1+17.70]ct. AT
o] Wa|z2ed EFEae nAEy des o
2ty BEAVQl 43.9( £16.2), A9t 54.4( £19.9)
24 Tt BAHeE f% 2ol§ BATH(p<
0.05). 22jt} TNMu7|d njyEy Y= 200v)
Aok, I #7] 50.6(+16.2), II 7] 43.6(%
20.4), 1l ¥7] 43.8( £17.9)2A TNMH7]¥2 v
Ad A=9] Fo3t zlol= §iUtH(Table 3).
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Table 4. Survival rate rates of patients according to microvessel count

microvessel count

<45 (n=22) 245 (n=28)
median survival time 61 months 46 months
2-year survival rate 80% 75%
5-year survival rate 40% 12%

p=0.0162, Kaplan-Meier, log-rank

Table 5. Median survival time of patients according to microvessel count

microvessel count

=45
Histology*
Squamous cell Ca. 62 months (n=16) 47 months(n=19)
AdenoCa. 60 (n= 5) 43 (n=17)
TNM stage*
I 67 months(n= 8) 48 months (n=17)
o 57 (n= 8) 36 (n= 5)
m 42 (n= 6) 17 (n= 6)

*p>0.05, Kaplan-Meier, log-rank

3. oldigiE W=2l Molo| ofst WERe| xo)

A QoM nlHEEe 7} 457 nirel ujMg g
¥ AY=TF(228)3 4571 ol nMEY 1Y
T(28%)) o2 o] EF3taTt.

Z oMY FHBEIITL, 29 BEE, 5 AE
&2 AUEFo| 617849, 80%, 40% Jon 1UE
& 467049, 75%, 12% 24 SAH o2 fol3tA
TAEE 2U=Ze) FIAENT # 2, 59 A&
&o] B3k (p=0.0162, Kaplan-Meier, log-
rank)(Table 4). oo} Wal=atta Bz o4
8 U=l bE 34 WEZE BTG A
U=F(163]) 627149, DAEF(193)) 47704, A
oA AY=F(53) 60719, nAER(73) 43
NYolglon, dAEe AU=T 18], TUSF 2
HeA Zh We=AY BREE nlAde 2UsEe
FHRE7IN0] kot 74 FEEE diAtEz} ol

A fe4ql clzxe Rdoich. TNMy 7z
UlAEE dxe] ohE FHAE/ITE 1 WrloA 4
A=F(83) 67/0Y, nYUEF(178]) 48409, I
yrlelM AY=z(8a) 57449, TUER(5H)
36709, W HrlolN AUET(63) 42709, nUE
(63) 1771924 2zt TNMWrd2 ujidg o
YT AUEFR FYAET|T] #toy 2z}
THEE g7 Hol BAA foAd o2 &
3191t} (Table 5).
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o2zt Azte.

YajzAde g7 vAYe UsE viast Y
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A9l 43.9+16.2, A 54.4+£19.924 FAHL
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AEE U=x F7HOa e, £ dFdAe
TNM ¥7pEz v dxe foF 2ol no
2] ggsten, M $'%2 B3 A TNM 47|} u)
ANEE Yote] fol S48 B3z Ryt
slgtel AolA v EE U=} ojfole] BAlo) A
He oh2a A}l Macchiarini 1% 8739
TINOMO ¥|&ME sgdelr 2X13 dAle ¥ P
8 ¥ 23 oM ETE Y=ot 0-9719) A=
9.2%(6/65)7} Aojaledar, 10-1971¢1 A= 62.5
%(10/16) 7} Hojstlz, 20-3071¢) 7Sl 100
%(6/6)7} Holsjo], n|MPR UEE ¢ ¥ 43
ol & AL FY F Ue SHE AF3AAR
23 §%ic}t. Yamazaki $'& &0 A9t 36
d& ddez 2N da 519 ol AWY (25
)& v R U7} 754 £64.301%00, 5 o]
W Ao QIRE F(113))2 42.6+26.0084 A
TZAAM FeldhA vAde A=t sivka ).
Angeletti §'°2 ¢H FHAIEE YAYES TNM
7] MA-N2 96&2] Hol|F(48%)ollA wM¥Y 2
=7} frolehA Estcin Rasigic. &, v de Y
571 & oA Agge] 73% 2 vAEY Uest
W 29 8%l v|# Fol, ALE vlAEY U=
7} YL YA AR ). T3 vl o
b e 29 59 YERE 64% 2 & 79| 35
% 2] < 2v] 7h7to] K3 Fol, vl EE Y=I}
W oA A YEEol} FEAETEo] FvlEy
3 34c}. Fontanini $'*& $we -1 7] Y]
AME g 4078 oz vn ZyA A
27 vl EE Aot 4E8d 988 A 483
=9 d¥FAAn gk M F5& 2938 e
2 3l nMEE U= TH AYUEF ] SRR
HsE dah fo@ abol gidivtn s, ol
B @Izl 15/4MEA 38 B Aoz A}
9. AzHEY 7Z$ddle vAEE 4x7b 200
W&ol A 4570 vlkel AYEF (228 )3} 457] o)
d RYEF(2838) oM FIYEIIRE 6144,
46714, 23 HE&L 80%, 75%, 59 &=L 40

%, 12% 24 BAFo2 R3A vMEE AUs
Tol EETRG EL0] Y3e WAL (p
=0.0162, Kaplan-Meier, log-rank)(Table 4).

fEE ALEEs UsFe] AEE Aold O
@ TNM ¥7] 9 gejzzets die A7l il
TNM 2z} 3714, ae]a el ojdze &
FAEZIRL o EE AdeFo] YEFHTY, F
FEE7I0] FsEA o, 4 T Ay #H7l Fe
Bo 2 FA%A R olz2x|& Ralith(Table
5).
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& ol g3l PNy =2 A vAEd U=
goigalEe] oidt EAARJ] anti CD 31
(PECAM, platelet endothelial cellular adhesion
molecule) & A 223133 4o F8 ¥l
20000 Ajokoll A AlZekt.

2 n:
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v, Z 29 dii Elv Ae sez BAF felyd
ol2x& Ralddt.
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