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Correlation of Cyclooxygenase-2 Expression and
Microvessel Density with Prognosis in Transitional Cell
Carcinoma of the Upper Urinary Tract
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Purpose: The aim of this study was to investigate the relationship of
cyclooxygenase (COX)-2 expression and microvessel density (MVD), a
reflection of angiogenesis, with prognosis in patients with transitional cell
carcinoma of the upper urinary tract (TCC-UUT).

Materials and Methods: Formalin-fixed, paraffin-embedded tissue
sections of TCC-UUT from 91 patients, who had undergone radical
nephroureterectomy, were examined immunohistochemically using anti-
bodies against COX-2 and CD34. MVD was determined with CD34-stained
slides. The expression patterns of COX-2 and MVD were compared with
the clinicopathological variables.

Results: The COX-2 expression was significantly correlated with T stage
(p=0.002), N stage (p=0.010), and grade (p=0.027). MVD was also signifi-
cantly correlated with T stage (p<0.001), N stage (p=0.002), and grade
(p=0.001). The COX-2 expression was significantly correlated with MVD
(p=0.001). The survival rate of patients with COX-2 positive tumors or
high MVD was significantly lower than that of patients with COX-2
negative tumors or low MVD, respectively (p=0.0013, p=0.0312). Uni-
variate analyses identified T stage, N stage, grade, COX-2 expression, and
MVD as significant prognostic factors for cancer-specific survival;
multivariate analyses indicated that T stage was the only independent
prognostic factor.

Conclusions: The increased expression of COX-2 and MVD is associated
with a worse prognosis in TCC-UUT. The COX-2 expression is correlated
with MVD. These results suggest that COX-2 may play an important role
in the progression of TCC-UUT and angiogenesis may be affected by
COX-2 during the progression of TCC-UUT. (Korean ] Urol 2007;48:
376-382)
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Cyclooxygenase (COX)-2= o}g}7] =4} (arachidonic acid)
ozRE zz ElFHUoR HAIsE d BYdeE Ea
ol COX9 T 714 o}8 = slutz, COX-13= gha] A4
A FE A s BAHA Gt cytokine, AR}
(growth factor), &% Z 4| (tumor promoter) 52| Ao
o) WEo] ¢EHTE’ COX2: Aok, 9ok Hok, A
A%eh ARG, BAY 57 2L o2l FFEIA B
CEERE DL A COX} AL 34, A
3 743 A (angiogenesis), WA 2 oF
e
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A COX-29] Wad] @3 ATE AFH

Zoko]l HHYAL A} (metabolism)S 3+ FE 3 A
25 FF5 =HES AATGoZN T4 A4, 1
2 Holo T3 AL o} E=3 Fd dHE ol
(fragile) F3}A o] o m 7] o] B4 4 (discontinuous)
oloj Al Fokol o3 &= FA4 d@EY Moyt &
ojitty”! m) 4" B (microvessel density; MVD)= & 3
Hg9) AL vhobat ool Al Foe] Aol s

o] 913, COX-2 o] FAFP Ao P v A& AL
2 Baugoel glo) ARaz o EgA HFA
of B AFE Ao, >’ CoX-29 MAHRLES
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19943 11¥H-E 2003 10¥7}A] ofsistuy gda A
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ol Bnute vty ¥ 23S o] &3}k xS HAF

AH 2 62.04 (33-85)5 o1, T2 697, A=} 227 o] ATk
AR g 2 o)A E ] H 7)== 2002 American Joint Com-
mittee on Cancer (AJCC)2] TNM 5o wjstom ™ 23
%+ World Health Organization/International Society of Urol-
ogical Pathology (WHO/ISUP)2] £-F-o &7 S A=
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FolE 274 2SS 4um ABOR WEA
Zetol = FAgk & g ds AAstL AFSA A
0.01M sodium citrate buffer (pH 6.0)¢]] ¥ o] 4] 15%& 7+ micro-
wave A 23t Fo| THFZ MHTA, 3% H0,E H7Hst
methanol2 A& A 1087+ %28} 9 t}. Tris buffered sa-
line (pH 7.6, Tris Base 1.4g, Tris HCl 6.0g, NaCl 8.7g)C. =2
A3t & Cap-Plus™ Detection kit (ZYMED, San Francisco,
USA)o| £ 1= blocking reagent= 10&37F ] &3l o}
Ax}3IA 2 1:2000. 2 A H COX-29] 3l IS E
g} (Santa Cruz Biotechnology, Santa Cruz, USA)$} n| A&
#EE =AHE 93| 1:3500.2 .,]/\49 CD34°1] EH?SP gd=
3.
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buffered saline (pH 7.6)2. 2 A2 3} ¢t} Cap—PlusTM Detec-
tion kitol] E0] 9l ©]x}3A (biotinylated secondary anti-
body)2 A Lo A 2587t A} Tris buffered saline (pH
7.6)0.2 M| &3 & streptavidin-HRPZ A 2-0f| A 2587 |
259 o™ t}A| Tris buffered saline (pH 7.6)2. & A2 3} %)
t}. o} 7] 0| substrate-chromogen?] diaminobenzidine (DAB)-&
AL8-3he] 23T} Mayer’s hematoxylin© 2 o] 2 A1 5}
A FPAR Bt FEtdn Aol AEstdh
FdtixTS COX-2 A A tefres & FL2
Az gaio g o] 83, s ANERTS YAFAE A
feka e Aoz sl

COX-2 3 Mxde] dag 7Foz g &d
Az o] BAS 98] Sinicrope 5'%0] o] &3 WS oF

7+ W slo] A1831 o™, oA BB (proportion; percentage
of positive cells)¥} 94 7} (intensity)dl] whe} vbg Fx o=
Aastatdtt. GAFEL SHAR ERsAEH, 10% ©
32 dAE ALdE 0, 11-25%F 1, 26-50%= 2, 51-75%
= 3,76-100% = 42 39t AR T = 4042 R RS
<=, g0o] A3 HA Fe F¢E 0, BEIA Y 22
HE2 948 292 22 AL, 03} 240] FE] G4

HAZ =7t 2 Wg 302 33t (Fig.
1). COX-2 @A A4 (score)= Z42te] o ol A G A2} ¢
|2bst o, AEE HILE 98y

oA @AY e o] B4 CD34e] 3k A2 Wz 3}



5191412 Al @ Zebo] Zoll A Weidner 50 o] 48
1 [e]

i)
)
o
N
)
o
bte)
r

4z
o
il
X
)
%
>
(V]
o
(=]
=
=
o
rl
(98]
=
o
>

L
528 /AT =

i) o
g
rlo
X,
r
=2
>
B
o
_()|L
32
=

o Aue e MsETe A DEER
+ chi-square test 2-& independent-sample t-testS ©]-8-3} %
th COX-2 &dz rAE AL =] A& #A= indepen-
dent-sample ttest o] &-3te] EH3hgch Tl g ch e
BAE Sle) nARBE RS FUUHE AUAZ oo ¥4
Rzt 22 29 Y 7o ER{E
Kaplan-Meier & ©o]-&3}$ 1, @A =
2 Assden, vz 42 Cox proportional hazards
regression model & ©] &34 th Z7Zte] &
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Fig. 1. Immunohistochemical stain-
ing for cyclooxygenase-2 (COX-2)
in transitional cell carcinoma of the
upper urinary tract tissues (x400).
(A) Cancer cells are not stained
(COX-2 intensity 0). (B) Smooth
muscle cells are stained as an
internal control. Cancer cells are
stained weakly compared to an
internal control (intensity 1). (C)
Cancer cells are stained in same
intensity as internal control (inten-
sity 2). (D) Cancer cells are strongly
stained for COX-2 (intensity 3).

Table 1. Clinicopathological data

Characteristics No. of patients (%)

T stage

Ta 8 (8.8)

Tl 51 (56.0)

T2 9 (9.9

T3 19 (20.9)

T4 4 (44)
N stage

NO 84 (92.3)

N1 5 (5.5)

N2 2 (22)
Grade

Low 36 (39.6)

High 55 (60.4)
Tumor location

Renal pelvis 50 (54.9)

Ureter 41 45.1)
Previous history of bladder cancer

No 84 (92.3)

Yes 7 (7.7)
Coexisting bladder cancer

No 83 (91.2)

Yes 8 (8.8)
Bladder cancer recurrence

No 58 (63.7)

Yes 33 (36.3)
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Fa 270 Y 4-86)0l AA Mo/t A H = FA4HE
ol BT APgsi
COX-2 & & A 82 911 2 187 (19.8%)0 4] %A
o], 731 (80.2 )oﬂHb w730l Ath HA gk} 917 <]
A EBL T = FF 58.1, 97k 53 (19-197)0] 9 11, COX-
ﬂx}«l nAEAA T FFAE 7742
ol slxlo] mAEAUT o] Hx| 5337
st FAA SR frolstAl F7hE o A AT (p=0.001).
COX-2 ¥&& T W 7] (p=0.002), N H7] (p=0.010) B &3}
T (p=0.027)9} FAITAH S Z FoJgt AR S HAL, T
o] $1A] (p=0.126), HFte] HAH (p=0.171), EHHE B3
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=13

ote]l R (p=0.698) = L

(p=0.176)$}= ABA o] 13IT} (Table 2).

FABE F PHY

2

nAEBLAE= T 7] (p<0.001), N ¥ 7] (p=0.002) L
3% (p=0.001)¢} FAITTA SR frolgt AW HAL,
TEY AA p=0.060), L] HAAY (p=0.644), T
W] 7 (p=0453) B FA B F At AL 5
(p=0.860)9}= ATAJo] 1T} (Table 2).

Kaplan-Meier A &2 44 COX-2 & <A A=
/3% ghAfel vl FASA SR folstA AE & A
2 ®BY 3 (p=0.0013) (Fig. 2A), PP JL 7} =2 3z}
= A AEHE 7} v Sxto) v|E)] FAIE A2 fofst
A AEEY] FAE BHAY (p=0.0312) (Fig. 2B).

o] AE gl G AL AAEL et slate]

s 9 e BAS Al 2 A3t s 24 =
T 97] (p=0.0001), N 7] (p=0.0343), E3}I= (p=0.0352),
COX-2 9+ (p=0.0013) 2 Pl B LT (p=0.0312)7} &4
A0 2 folgh o AT T A A= T W7
(p=0.010)TFo] A o FAXH 11, COX-2 & F A
dRAEE 51 dF A= bt} (Table 3).

Table 2. Relationship between COX-2 expression or microvessel density and clinicopathological variables

No. of patients (%)

Variables p-value* MVD p-value t
COX-2 () COX-2 (1)

T stage
Superficial (Ta+T1) 53(89.8) 6(10.2) 0.002 44.56 £19.34 <0.001
Invasive (T2-T4) 20 (62.5) 12 (37.5) 83.03 128.20

N stage
NO 70 (83.3) 14 (16.7) 0.010 55.42125.65 0.002
N1-+N2 3(42.9) 4(57.1) 90.14 +49.45

Grade
Low 33 (91.7) 3(8.3) 0.027 45.75122.69 0.001
High 40 (72.7) 15(27.3) 66.16 130.42

Tumor location
Renal pelvis 43 (86.0) 7 (14.0) 0.126 63.08 134.22 0.060
Ureter 30(73.2) 11 (26.8) 52.00 120.57

Previous history of bladder cancer
No 66 (78.6) 18 (21.4) 0.171 58.50+29.93 0.644
Yes 7 (100) 0 (0) 53.14 120.55

Coexisting bladder cancer
No 67 (80.7) 16 (19.3) 0.698 58.81+30.13 0.453
Yes 6 (75.0) 2(25.0) 50.63+17.49

Bladder cancer recurrence
No 49 (84.5) 9(15.5) 0.176 58.50+31.47 0.860
Yes 24 (72.7) 9(27.3) 57.36 125.37

COX-2: cyclooxygenase-2, MVD: microvessel density. *: analyzed by chi-square test,

t analyzed by independent-sample t-test.
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Fig. 2. Kaplan-Meier cancer-specific survival curves according to cyclooxygenase-2 (COX-2) expression (A) or microvessel density (MVD)
(B). The survival rate of patients with COX-2 positive tumors or high MVD was significantly lower than that of patients with COX-2
negative tumors or low MVD, respectively (p=0.0013, p=0.0312).

Table 3. Univariate and multivariate survival analyses L= upg B Addt o AuAdel AL,
- COX-2 ¥ okAJQl 2l COX-2 Hd &4J2l $A}d v
L ..
—— Univariate Multivariate ) Soa 2SS HAS BTk T8l COX-2 U
p-value  Hazards ratio p-value S G5 AEEY YA 4= oYt Oku
e ?i?ow = ATaR oYM Edo R AR AE
T stage 0.0001 4.164 0.010 _ _ _
N Stagge 0.0343 1.171 0.802 T e B4 MRS W R 2P Ak CoX2 wd
Grade 0.0352 1431 0.551 & T 3ot FAA R oA AuA ol AL
Tumor location 0.9235 1.017 0.972 U3 9o g HeE (PE, TRV, S 3H, 83 52
Previous history of 0.3867 2230 0.287 Ay AWzE dnado] Quta gl o] AFoAE=
pladder cancer CoX-2 Wdol we 4Egol i BAL AaA ek
Coexisting bladder cancer 0.7075 1.310 0.694 0
Bladder cancer recurrence 0.5185 1.276 0.569 B
COX-2 0.0013 2.360 0.091 B Aol COX2 Bde T 7, N g7 2 l";rﬁ}li
MVD 0.0312 0.716 0.588 o SATACRE frogh ARAE HYa, COX-2 Td ¢
p— o 40 @ COX2 WA 49 Bl H13) 213 4
-z. Cyclooxygenase-2, . microvesse ensity. *: analyze
it oo W, orso] AE gt B &

o
by log-rank test, B analyzed by COX proportional hazards regres- = -
sion model. Aol Al COX-2 e

A oR ol dFnge
g e BAel e 594 A FARE olol A, Mi-
e a7e nYY

= =
a = COX-2& FTHIA BAAA RPAd 4TS A=
Aoz d#x o, I 71H S 2 vascular endothelial
COX-29] Fde oy FTHENA FZEHAL tizf e growth factor (VEGF), basic fibroblast growth factor (bFGF) =
we o’ a2 7} 22 A A A (pro-angiogenic) W7/ A &9 HFL =7}

F3et s Ol 3 AFES A A 72, AAEBRYAS 2=23l= thromboxane A2, PGE2,
HH COX-2E S AQl o %12+ o A|ut whgete] 2 PGI29] A A& Z7}A1 7)1, bel-2u} Akte] E%5-S A4=3d
Pl $23 9T A Bao] okt PRI ES] AZIAE AATOEH FFe] ANY
AHA O|PA TN COX2 BH) BT ATE A BFYT 4P AAFE oz deiy Y]
F7HA) 29 9] = ko] B ¥tk Miyaa 5 o] A 2243 FA AN Rt BAE RO § ATFE
AEg@ oA Foto T 2xF F£&L we dx} 1011 2 B W, Friedrich 5°'& XA W3¢t 264 COX-2
& O R 3 AT COX2 HHL T YY), B3E 2 wdly njAdRa Aojo] dpiol gomz st
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